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PLANT SITE
SCD061525192
PRELIMINARY ASSESSMENT

Site Description: The Plant Site is located on Highway 78W, Summerville, Dorchester County,
South Carolina (1) (Figure 1).

Description of Hazardous Conditions, Incidents and Permit Violations: The Plant Site consists

of 25,000 pounds of yarn buried at the site on a one time basis. The yarn had trace amounts of

mercury and cadmium (1),

Nature of Hazardous Materials: Cadmium affects the lungs and kidneys (2). Mercury has an

adverse effect on the central nervous system (2),

Routes of Contamination: Since wastes were buried, there is a potential for groundwater

contamination.

Possible Affected Population and Resources: In the Summerville area, the surficial aquifer is
less than 30 feet thick. The surficial aquifer is underlain by the Cooper Marl, which is 170 feet
thick in this area. The Cooper Marl is extremely impermeable. Only a few feet of this
formation need be present to effectively retard the vertical movement of groundwater (4.

The Cooper Marl is underlain by at least five aquifers of varying productivity (4).

The thin surficial aquifer produces very little water in the Summerville area. Wells must be
drilled through the impermeable Cooper Marl to encounter producible amounts of

groundwater for domestic use (4).

The City of Summerville uses a mix of surface water (from their own treatment plant and
water bought from Charteston) and groundwater. The majority of their water comes from
their own wells 3.45). Summerville has five wells located throughout the city. These wells
average 1,840 feet in depth (3.5). The Summerville wells produce from the sand layers of the
Middendorf and Black Creek formations. The screened internal for these wells is between
1,600 and 1,700 feet (4).

Information concerning the exact location of these wells is unavailable.



F. Recommendations and Justification: Since the buried yarn contained only trace amounts of
contaminants, and the aquifers used in the area are overlain by an impermeable Marl 170 feet

thick, a priority for site investigation of none is recommended (1.4),
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SITE DISCOVERY FORM

Part 1: Information recessary to add a site to CERCLIS

ACTION: A
EPA ID: 5€D061525192 _

SITE NAME: ___Plant Site___ (Exxon Chemical Company)______ SOURCE: R (R=EPR, T=STATE
STREET: ___ ___ Highway 78 W_ __ __ . _ . ___ CONG DIST: Q] (optional)

CITY: ________ umeryille________ Z1P: 20483 - ____

CNTY NAME: ___Dorchester _____________ CNTY CODE: 035 (optiocnal)

LATITUDE: 33 7 01 - 06.0Q LONGITUDE: 08Q /10 7/ 42.Q ¢optional)

INVENTORY IND: Y REMEDIAL IND: Y REMOQVAL IND: N FED FAC IND: N

RPM NAME: Scott Gardner RPM PHONE:s 404 - 347 - 2234 (EPA Project Offics

SITE DESCRIPTION: (optional)

__.25,000 pounds_of yarn were buried at the site. _The varn did________
__have trace amounts of mercury and cadmium.__The majority of the _____
__Mwaste, however, had_no mercury or cadmium. ___________

Part &: Other site information

DATE SITE FIRST

REPORTED: __/ __ / __ REPORTED BY: — - e
RERSON FOR LISTING: o

T e . . . n TS Be S e e W wm e s R R A AED b e B S — — W e S - - D ST D e T G G S e G G GAT D L A G O D - S S G P D G A T S TP s Y G T TEN G D GER G - -



- v Reference No. 1 -
. ¢ | §73- S80S

avesager ramrons o I FEGION [SITE NUVDER (10 he som
L b POTENTIAL HAZARDOUS WASTE SITE < elgned by Hg
b boms IDENVIFICATION AND PRELIMINARY ASSESSMENT 2 was

[‘Nu’,'».'-,‘.: This fc=. i complelsd f1 each potentiol hazardous waste site to help £ot priorities for site inspection. The informavion

cubriitted 2n ‘nis fei. 1e based ou svallable records snd may be upcated on subsequunt fortas as a resuit of sdditional inquiries
ans ¢netils inspactisna.

GEHERAL INSTRUCTIONY: Cor.plzte Sections I and IIT through X a3 completely as posrible before Section [l (Preliminery

Angeeriant) ‘i tniy {21 in the kegional HezasCous Weste Log File and submit & copy to: U.S. Environmental FProtection
A ;cucy: Rite Tiacs-ag Sysiem; Hezirdous Yaate Enforcement Task #orce (£N-335);, 401 M St., SW; Washingtan, DC 20460,

I. SITE IDEMIIFICATION

2. TELEPHONE NUMBEN

%"’ 0z Oleve 873 ~s80°
H, TYFE OF ¥ HEASH

A SIvE HAME | ©. STREET (or other identitier) 7
GCXXON CHEMICAL couﬂ.«/y(el-ﬁw vy 78 W

C. Cy T 0. STATE €. ZIP CODE F. COUNTY NAME
SUMMERVILLE sc Z9483 yo

Q. O ENQPERATOR (if known)
1. NAME

. reoemar. 2. state  [3 county T4 wunicreal (18 privaTe  [C6 unxnown

1. $'TE DLSCRIPTION

4. HOW ICENTIFITD (i.e., citizon’s corpisnts, OSHA cltations, etc.) K. D/ TE IDENTIFIED

(mo., day, & yr.)

L. PRINCIPAL STATE CONTAC™

1. NAME 2. TELEPHCMNE NUMBEA
Al V. 4 Jr2-296>

1. CRELIMINARY ASSESSILENT (complete this section lus.)

FATAT ERKENT SEMOLGNESS OF ARODLEM
. wick T 2. meoium [}3 Low 4 NONew

JWs. unkvown . : '
3. RECOMMENDATION I

[J 1. RO ACTION NEZDED (o hanerd) Tl 2. tMMEDIATE SITE INSBECTION NEEDED

8, TENTAT VELY SCHEDULED FON:

3. SITE INSRI'CTION NEEDED
- a. TENTATIVELY 3CHEDULED FOA: b WiLL SE PERFOPMEDC BY:

L. WiILL CE PEZRYORNMED BY:

[TJ e $ITE INSPECTION NELDED (low priaeity

C. PREPARER INFORMATION

2. TELEPHONE NUMBER

2 2742

3. DACE 0., doy, & y2.)

3/301 yr

NI SITE INFORMATION

1. NAME i
A, SITE STATUS

1 1.1,CTIVE (Thase induetriatl or 2. INACTIVE (Those (;'1 3. OTMER (specily):
E;:a]nlcl.rll chcn(ur..th .-::wn'.m used I 16a which ne longer receivel (Those sites that include such incidents Tike "'midnight d-mmpiri’ where

for weate ;rontment. stocese, ot diepoeal | WOIE8:) no reguiar or continuing voe of the eite for waste disposal hees occurreds)
O 8 ccitiruing baals, even If Infté=
quantly,)

8. 18 GENEPATOR ON SITR?

Ju.ro [ 2. YES (epecity generatorts tour—digit SIC Cade):

b e
C. AREA OF SITE (in scres) D. tF APPARENT SERIOUSNESS OF SITE IS HIGH, SPECIFY COCRDINATES

1. LATITUDE (dogemmin.~o0c.) 2. LONGITUOE (deg.=mini=~sec.)

£. ARE THEARE T1.DINGS ON THE SITE?
O.xo [ 2 ves cepecity):

T2076-2 () =79}

Coantirge O I8 ver



"-‘,I‘l'inm‘b Fepm Front
. J. L RACTERIZATION OF SITE ACTIVIT

Indicate the major site activity(ies) and\ﬁ;ﬂs refatling to each activily by marking 'X* iRie appropriate boxes.

[_{_1 A. TRANSPORTER '51 8. STORER A .C. TREATER L3 0. OISPOSER
. RAIL . 1. ,ILE 1, FILTRATION 7. LANDSILL
2. sHim 2. SURRACE IMPOUNDMENT 2. INCINERATION 2. CANO® MM
3. PARGE 3. ONUMS 3. VOLUME NEOUC TION . OPCN DUMP
¢ TRyUCK 4. TANK, AROVE GROUND 4. RECYCLING/HECOVERY | M. SURFACE IMPOUNDMENT
a4, PiELINE 3. TANK, PELOW GROUND S CHI‘,M./P:-;. THESATMENT . ‘M:‘omonv DUMPING
_Je. OTHEM (spreily): 6. OTHER (specily): 6. BIOLOGICAL TREZTMENT 16 'NCINERATION
7. WASTE O'L REFRMOCESSING . UNDERGROUND INJECTION
9. LOLVENT RECOVERY . QTHMER (specily):
|_J». oTHuR (tpeciry). PV S Aealed Q

€. SPECIFY DETAILS OF SITE ACTIVITIES AS NEEDED

V. WASTE RELATED INFORMATION

A. WASTE TYPE

CJr unknown  []2 uiQuip (X». sovio s stuoce s cas

8. WASTE CHARACTERISTICS
i onxnown T2 commosive  []3.1gNiTasLe  (TJa maoioacTive  [(]s MIGHLY VOLATILE

[Je. roxic 17 reactive Sdls tneat s riammancs

(1w oTreR canecify):

C. WASLTE CATEGORIES
1. Ase records o wastes availadle? Specify items such ss manilcsts, inventories, ete. below,

2. Estimate the amcunti(specify unit of mcasure)of waste by category; mark ‘X’ to indicate which wastcs are present.

a. SLUDGE b. OIL c. SOLVENTS d. CHEMICALS e. SOLIDS {. OTHER
AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT AMOUN T
UNIT CF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE
X' heainr, Xltnony X limarocenaten XY o 00 IL5 - X}, LABOHATORY
HIGENTS | WABTES [T sovvEnTs m ["* PHARMACEUT.
(IIMETALS _llabotntn(upneur): (ZINON-HALOGNTD 1) #ICKLING ' -
SLUDGES SOLVENTS "4 LIOUORS (2'ASKEBTCS 12IHOSPITAL
(NOTHER(apecily): (IVMILLING/
(3 POTW i-—J {31CAUNTICS MINE TAILINGS {3} MADIOACTIVE
(QYALUMINUM FERROUS
SMLUDGE () PESTICIDLCS ."‘SMLTG» WASTES {(AYMUNICIPAL
L_. 18) OTHER(specily): cay NONFERKOUS L_Ji81OTHER(spOCHLy):
(CIOYES/INKS S AL1G. WASTES
. 18 OTHER(sSpeciYy):
? () CYANIDK -
17V PHENOLS
(S} HMALOGENS
,ce

(1OIMETALS

MO THER(aneciiy)

—

EPA Form 12070-2 (10-79) PAGE 2OF 4 Continuc On Page 3



Continget From Page 2

. . 2TE PELATED INFONMATION (contine

3. LIST SUBSTANCES OF GREATEST CoCERN WHICH MAY BE ON THE SITE (place in descinding order ol harard).

4. ADDI?IONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPCRTED TO EXIST AT THE SITE.
N B \ 5

V1. HAZARD DESCRIPTION

poven- | 4 Soen | OHRAZERS
1]

A. TYPE OF HAZARD “I;:lio lNCll)'EN'T (men.day.yr) E. REMARKS

(mark ‘X*) (mark °X*)

1. NO HAZARD .

2. HUMAN HEALTM

s NCN-WORKER
INJUAY ' EXPOSURE

4, WORKEA {NJURY

3. CONTAMINATION ) A
‘OF WATER SUPPLY N

CONTAMINATION
OF FOCD CHAIN

9. COMTAMINATION
OF GAOUND wWATER

.

CONTAMINATION
OF SURFACE WATER

» DAMAGE TO
PLORA/FAUNA

10. FisH KiILL

" CONTAMINATION
S OF AR

12. NOTICEABLE OOORS

15. CONTAMINATION OF 30IL

14. PROPERTY DAMAGE

15. FIRKE OR EXPLOSION

1g. SPILLS/LEAKING CONTAINRRS/
‘ RUNOFF/STANDING LIQUIDS

17. JEWER, 810AU
‘ ORsiN PROSLEMS

15. EROSION PROBLEMS 2

15. INADEQUATE SECURITY

20. INCOMPATIOLE WASTES

29. MIDNIGHT DUMPING

22. OTHER (epecily):

EPA Foem T2070-2 (10-79) PAGE 3 OF & Continue On Reverse



Continued + ' -m Front

VII. PERMIT INFORMATIC
A. INDICATE ALL APPLICABL \/aun HELD BY THE SITE. —_

[ 1. nwoes pemmit (] 2. SPCC PLAN (T 3. sSTATE PrRMIT(epecity):
O & ainrermrs [ s LocaL pemmit  [[] 8. ACRA TRANSPORTER
(] 7. ncra storer [ & RCRA TREATER [[] 9. ACRA DisPOSER

] 10. OTHER (epecify): L

8. IN COMPLIANCE?
Oy ves CJawe D 3. UNKNOWN

4. WITH RESPECT TO (list regulation name & mamber):
L ]

VIII, PAST RIGULATORY ACTIONS

3 a.none O] s. YES (summarize bolow) -
vy ot or
1 a. wone . 3 u. YES (cosmiete ttome 1,2,3, & ¢ Below)
2 DATR OF ‘I 3. PERFORMED
1. TYPR OF ACTIVITY PAST ACTION ayY: 4.DESCAIPTION
(moe, day, & yre) (BPA/ State)

X. REMEDIAL ACTIVITY (past or on-going)

] a. none [C] ®. YES (complete iteme 1, 2,3, & ¢ below)
2.0ATE OF 9. PIRFORN‘D
1. TYPE OF ACTIVITY PAST ACTIONMN 4.0ESCRIPTION
(mo., day, &b yn) (IPA/ Slﬂo) o

NOTE: Based on the information in Sections Il through X, fill out the Preliminary Assessment (Section II)
information on the first page of this form.
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VOLUME 13
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Table 1 (continued)
CAS Current OSHA NIOSH recommendation
Registry environmental for environmental Health effect
Substance Number standard exposure limit® considered Comments
benzene [71-43-2) 10-ppm, 8-h TWA; 26-ppm 1-ppm ceiling (3.2 mg/m?) (60-  blood changes including blood testing required
acceptable ceiling; 60-ppm min) leukemia
maximum ceiling (10-min)¢
benzoyl [94-36-0) b5-mg/m3,8-h TWA 5 mg/m® TWA airway and eye irritation,
peroxide skin effects
benzyl chloride  [100-44-7] 1-ppm (6 mg/m?), 8-h TWA 5 mg/m? ceiling (15-min) irritation; skin and eye chest x-ray and pulmonary
effects function testing required
beryllium [7440-41-7) 2 pm/m3, 8-h TWA; 0.5 um/m?3 (130-min) lung cancer pulmonary function chest x-ray,
, 5-um/m?, acceptable and sputum cytology required
ceiling; 25 pum/m? maximum
ceiling (30-min)
boron {7637-07-2] 1-ppm ceiling none recommended respiratory system effects adequate procedures for sampling
trifluoride and analysis not available;
pulmonary function testing
required
cadmium (7440-43-9] 0.1 mg/m3, 8-h TWA; 0.3 40 um CD/m?, TWA; 200 pm lung and kidney effects urine and pulmonary function
mg/m? ceiling (fume; CD/m? ceiling (15-min) testing required
erroneously published as 3
mg/m?) 0.2 mg/m?, 8-h
) TWA,; 0.6 mg/m? ceiling
(dust)
carbaryl {63-25-2] 65mg/m? 8-h TWA 6 mg/m3, TWA nervous and reproductive medical warnings of possible
system effects effects on reproductive system
and minimum exposure during
pregnancy required; skin and
: eye contact to be prevented
carbon black 1333-86-4) 3.5 mg/m?3,8-h TWA 3.5 mg/m3 TWA; 0.1 mg/m? lung, heart, and skin effects;  chest x-rays, pulmonary function
TWA in presence of polycyclic cancer testing, ECG, and sputum
aromatic hydrocarbons cytology required
carbon dioxide  {124-38-9] 5000-ppm, 8-h TWA 10,000-ppm TWA (18,000 mg/  respiratory effects
: m3) 30,000-ppm ceiling
(54,000 mg/m?) (10-min)
A (o e LA o .
carbon disulfide [75-15-0]) 20-ppm, 8-h TWA; 30-ppm 1-ppm TWA (3 mg/m?); 10-ppm  heart, nervous, and employees to be advised of
potential effects on

acceptable ceiling; 100-ppm
maximum ceiling

[630-08-0] ~ 60-ppm, 8-h TWA

ceiling (30 mg/m?) (15-min)

35-ppm TWA (40 mg/m?); 200-
pom ceiling (229 mg/m")

reproductive system
effects
heart effects

reproductive system




Table 1 (continued)

CAS Current OSHA NIOSH recommendation
Registry environmental for environmental Health eflfect
Substance Number standard exposure limit® considered Comments
malathion- {121-76-8] 156 mg/m*, 8-h I'WA 16 mg/m* I'WA nervous aystem elfects skin contact to be prevented;
blood monitoring required
mercury, [7439-97-6] 0.1 mg/m? ceiling 0.05 mg/m? TWA central nervous system and
inorganic mental effects
methyl alcohol [67-56-1) 200-ppm TWA 200-ppm TWA (262 mg/m*); blindness; metabolic acidosis
800-ppm ceiling (1048 mg/m?)
(15-min)
4,4'-methylene- [101-14-4] none—standard remanded by 3 um/m3 TWA; skin contact to  cancer chest x-ray, blood and urine
bis(2-chloro- court be avoided ) testing required
aniline©
methyl [298-00-0] nmone 0.2 mg/m® TWA nervous system effects skin contact to be prevented;
parathion blood monitoring required
methylene [75-09-2) 500-ppm, 8-h TWA; 1000-ppm  76-ppm TWA (261 mg/m?); central nervous system blood monitoring required
chloride scceptable ceiling; 2000- 500-ppm ceiling (1740 mg/m?) efflecis; earbon monoxide
ppm maximum (5-min in 2 to be lowered in presence of toxicity
~ ] h) carbon monoxide
S nickel carbonyl® {13463-39-3] 7 um/m? (1-ppb), 8-h TWA 7 um/m? (1-ppb) TWA cancer recommendations for chest x-ray,
pulmonary function, and urine
monitoring
nickel, inorganic [7440-02-0}] 1 mg/m?, 8-h TWA 16 um Ni/m? TWA skin effects; lung and nasal  chest x-ray and pulmonary
and cancer function testing required
compounds
nitric acid . |7697-37-2] 2-ppm, 8-h TWA 2-ppm TWA (5 mg/m%) dental erosion, nasal/lung hazardous liguid, eyes and skin,
irritation chest x-ray required
nitriles [76-05-8] 70 mg/m® (40-ppm), 8-h TWA  to be TWA values: hepatic, renal, respiratory, chest x-ray and pulmonary
(acetonitrile); 3 mg/m3, acetonitrile: 34 mg/m?3 (20- cardiovascular, function testing required;
(0.5-ppm), 8-h TWA, (skin) ppm); N-butyronitrile gastrointestinal and trained personnel and first-aid
{3333-52-6} (tetramethylsuccinonitrile) (109-74-0): 22 mg/m3 (8-ppm); nervous system effects kits to be available during use;
[78-82-0) isobutyronitrile: 22 mg/m3 hazardous substances, skin and
{107-12-0) (8-ppm); propionitrile: 14 eyes
mg/m? (6-ppm);
[111-69-3) malononitrile: 8 mg/m? (3-
(110-61-2] ppm); adiponitrile: 18 mg/m?

(4-ppm); succinonitrile: 20
mg/m? (6-ppm)

{75-86-5] to be ceiling values (l.S-min):
acetone cyanohydrin: 4 mg/m3
{107-16-4) (1-ppm); glycolonitrile: 5

mg/m3 (2-ppm); tetramethyl-
succinonitrile: 6 mg/m? (1-




- Re ~ence No. 3 -

NUS CORPORATION AND SUBSIDIARIES TELECON NOTE
CONTROL NO: DATE: TIME:

September 14, 1987 1515
DISTRIBUTION: ’

Plant Site File

BETWEEN: OF: PHONE:
Public Works, ( )
Mr. Reynolds Summerville, S. Carolina]' 803 875-8757
AND:
carol Doran, NUS Corporation (4P alit137
DISCUSSION: L

Re: MWater System of Summerville

The City of Summerville uses a mix of surface water (from their own treatment

plant and water bought from Charleston) and groundwater. The majority of their water

_comes from their own wells. The wells are 1840 feet deep. The wells are
scattered over a large portion of Summerville.

Mr. Reynolds declined to provide anymore information at this point and

_writing,

ACTION ITEMS:

NUS 067 REVISED 0685
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GEOLOGIC FRAMEWORK

The rock units underlying Charleston, Berkeley, and
Dorchester Counties represent a broad range of
lithologies, depositional environments, and ages (Table 1).
The oldest units, the Middendorf, Black Creek, and
Peedee Formations, are of Late Cretaceous age and were
deposited in environments ranging from continental to in-
nershelf marine. Their lithologies are predominantly
clastic, consisting of sand, silt, and clay. The bulk of the
units overlying the Late Cretaceous formations consists of
the Tertiary Black Mingo Formation, Santee Limestone,
and Cooper Formation. These units are the result of
deposition in marine environments ranging from marginal
marine to outer shelf. Sand, silt, and clay dominate the

LITHOLOGY

WATER-BEARING CHARACTERISTICS

Highly variable. Light-colored fine-to
medium-grained sands, shelly sands,
and shell beds; varicolored clays. Locally
coarse-grained sand or gravel; thin lime-

Ground water occurs under water-table or
poorly confined conditions. Transmissiv-
ities are generally less than 1,000 ft:/day.
Well yields are variable, ranging from 0 to
200 gpm. Water is commonly acidic at
shallow depths and high in iron.

Fine, sandy, phosphatic limestone, and
thin remnents of sand and clay. General-
ly absent from study area.

Pale-yellow, sandy, fossiliferous
limestone. Present to the northwest
along the Edisto River.

Pale-green, or yellowish-gray to olive-
brown, sandy, phosphatic limestone.
Harleyville Member: phosphatic, cal-
careous clay to clayey, very fine-grained
limestone. Parkers Ferry Member:
glauconitic, clayey, fine-grained, abun-
dantly fossiliferous limestone. Ashley
Member: phosphatic, muddy, calcareous

Confining unit. Porous bryozoan lime-
stone unit of limited extent will yield up
to 300 gpm of freshwater. Yields
unknown quantities of brackish water in
southern Charleston County.

Creamy-white to gray, fossiliferous,
locally phosphatic limestone. Moultrie
Member: biosparrites and bryozoan hash.
Cross Member: brachiopod-bivalve

Artesian, except in outcrop areas. Typical-
ly yields less than 300 gpm. Calcium
bicarbonate type water with iron com-
monly in excess of 0.3 mg/L. Contains
brackish water along coast.

Fossiliferous, white to pale gray lime-
stones, green to gray argillaceous sands,
carbonate-and silica-cemented sand-
stones, and dark-gray to black clays.

Artesian. Transmissivities range from 500
to 8,500 ft’/day. Will yield 300 to 500
gpm in most areas. Water is soft, alka-
line, sodium bicarbonate type. Locally,
contains high fluoride and brackish water.

Olive-to-medium gray, fossiliferous,
muddy sands and olive-to-medium gray,
silty and sandy calcareous clays.

Artesian. Poor aquifer, yielding less than
300 gpm. Very mineralized sodium
bicarbonate type water with high concen-
trations of fluoride. Contains brackish
water along coast.

Gray to gray-green muddy sands, silty
clays, fine-to-medium grained white to
gray sands, and shelly limestones with
minor amounts of glauconite, phos-
phate, mica, and pyrite.

Artesian. Transmissivities range from 930
to 2,000 ft’/day. Yields 250 to 1,000 gpm.
Water is soft, alkaline, sodium
bicarbonate type. Fluoride exceeds 1.6
mg/L in eastern half of study area.

Red, brown, and gray-green, poorly
sorted feldspathic sands, and reddish or
gray-green clay, silty clay, and clayey silt
in lower half. Red, brown, yellow to
olive-gray ciay and silty clay, and
greenish-gray, muddy, locally feldspathic
sand in upper half.

Artesian. Transmissivities are probably
less than 4,300 ft’/day in most areas.
Yields range up to 2,000 gpm. Very min-
eralized, sodium bicarbonate type water.
Fluoride concentrations up to 11 mg/L.

Table 1. Stratigraphic units and their water-bearing characteristics.
SYSTEM SERIES FORMATION
Quaternary Holocene Terrace
and Deposits
t Pleistocene
stone beds.
Miocene Hawthorn
Edisto
Tertiary Oligocene Cooper
sands.
Eocene Santee
Limestone
R biomicrite.
Tertiary Paleocene Black
Mingo
Peedee
Cretaceous Upper Black
Cretaceous Creek
Middendorf
Triassic Unnamed

Diabase, basalt, or quartzitic sandstone,
depending on locality.

Hydraulic properties are unknown. Prob-
ably a poor source of water.

ﬁ
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- nology in the lower part of the Tertiary section, and pure
ht impure limestone dominates the upper part. The
10 Ye:y-reniary units are in turn overlain by a shallow se-
maj:ce of sand, silt, clay, and shell having an average
q}:zkness of less than 50 ft. Tertiary and Quaternary rocks
;,-e exposed at various locations, and the general distribu-
tion of their subcrop areas is shown in Figure 5.

The stratigraphic units that occur in the study area are
part of a wedge of successively overlapping formations
that thicken coastward from a feather edge at the fall line
1o about 3,000 ft at the southern extreme of Charleston
County. Within the limits of the study area they have an
average thickness of about 2,200 ft. The Late Cretaceous
units lie at depths of 300 ft or more and crop out 30 to 70
miles north and west of the study area. Their occurrence is
defined in cross section (Figs. 6, 7, 8, and 9).

Pre-Cretaceous Basement Rocks

Well-indurated sedimentary rocks and their metamor-
phic equivalents, volcanic flows, or crystalline rock such as
granite underlie the unconsolidated sedimentary forma-
tions of the Coastal Plain. These rocks do not represent the
true ‘‘basement’’ but are herein referred to as such for con-
venience.

Recent studies of seismic activity in the Charleston area
have greatly modified traditional beliefs concerning the
nature of these rocks. It was previously thought that the
consolidated rocks underlying the Coastal Plain sediments
were buried extensions of metamorphic and intrusive rocks
exposed in the Appalachian Piedmont Province. However,
the Coastal Plain basement is much different and is more
complex than previously supposed.

Much of the basement surface beneath Charleston,
Berkeley, and Dorchester Counties is dominated by an ex-
tensive volcanic field and large mafic plutons mixed with
or separated by units of consolidated clastic rock. Three
deep test wells drilled in the area have encountered differ-
ing lithologies beneath the unconsolidated Coastal Plain
sediments. The basement test well at Summerville is
reported to have penetrated volcanic diabase at — 2,430 ft
msl; the Clubhouse Crossroads well pentrated 138 ft of
basalt beginning at —2,430 ft msl and a deep well at
Seabrook Island encountered fine-grained quartzitic sand-
stone at — 2,670 ft msl.

The basalt encountered at Clubhouse Crossroads is
similar to basalts from the Atlantic-type continental
margins of eastern North America, Tasmania, Antarctica,
and South Africa and have estimated ages of 94.8 to 109
million years. The basalts are of a type associated with ten-
sional faulting, hence suggesting the existence of a buried
Triassic basin beneath the Charleston area (see Gottfried
and others, 1977).

The basement surface, shown in Figure 10, dips general-
ly south-southeast at an average rate of about 40 ft per
mile. It lies at approximately — 1,500 ft msl in northern-
most Berkeley and Dorchester Counties, dipping to
~3,000 ft msl in southern Charleston County. A trough-
like depression in the basement surface west of Charleston

11
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has been defined
(1977).

Features within the basement rocks are shown in Figure
11. The features include east-west and northwest trending
fauits through northern Berkeley and Dorchester Coun-
ties, large northwestern trending diabase dikes, and several
large Triassic (?) plutons whose tops occur at about
—4,900 ft msl or about 2,600 ft below the basement sur-
face (see Popenoe and Zietz, 1977). Layers possibly
representing deeper volcanic flows or the true crystalline
basement have been identified at several depths below the
basaltic basement surface (Ackerman, 1977; Campbell,
1977; Phillips, 1977).

by Campbell (1977) and Ackerman

Cretaceous Units

Middendorf Formation

The name **Middendorf’’ was applied by Sloan (1904) to
presumed Lower Cretaceous exposures near the town of
Middendorf, Chesterfield County, South Carolina. Berry
(1914) assigned the unit to the Upper Cretaceous, and
C.W. Cooke (1926) revised the terminology and correla-
tions of earlier investigators and included the ‘‘Midden-
dorf’’ and lower beds of Sloan (1907) and the ‘‘Midden-
dorf’’ arkose member of Berry (1914) in the Middendorf
Formation. Cooke (1936) later considered the Middendorf
and ‘‘Hamberg” beds of Sloan to be similar to the
Tuscaloosa Formation of Alabama, and he used the name
*“Tuscaloosa’’, as did Mansfield (1937). Dorf (1952) re-
ferred to the Formation in Chester County as the ‘‘Mid-
dendorf Member’’ of the Black Creek Formation and to
the underlying rocks as ‘‘Lower Cretaceous (undifferenti-
ated.’’ Subsequently, Heron (1958b) and Swift and Heron
(1969) returned to the term Middendorf Formation for its
occurrence in the Cape Fear area of North Carolina. The
USGS has recently used the term for Upper Cretaceous
units within the boundaries of the present study area
(Gohn and others, 1977; Hazel and others, 1977).

Gohn and others (1977) also described an underlying
unit at Clubhouse Crossroads as the ‘‘Cape Fear Forma-
tion’’. Gohn and Hazel (1979) suggested that the Midden-
dorf and Cape Fear Formations of Gohn and others (1977)
and Hazel and others (1977) are not the same units as those
so named in the outcrop areas. Therefore the Middendorf
and Cape Fear Formations of Gohn and others (1977) and
Hazel and others (1977) are grouped under the name
“Middendorf”’ in this report for the sake of convenience.

The lower 200 ft of the Middendorf Formation (Cape
Fear of Gohn and others, 1977) is composed of inter-
bedded red, brown, yellow, or olive-gray clay and silty
clay; and greenish-gray, muddy, locally feldspathic sand.
The sand and clay contain varying amounts of mica,
pyrite, and shell fragments. The upper part of the forma-
tion consists of a cyclical sequence of red to reddish-brown
and gray-green, poorly sorted feldspathic sand, reddish or
red and gray-green mottled clay, clayey silt, and silty clay.
The sediments represent continental and marginal marine
depositional environments (see Gohn and others, 1977).

—
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The top of the formation occurs at about - 1,000 ft msl
¢ St. Stephen, — 1,860 ft msl at Clubhouse Crossroads,
a Pt -2,180 ft msl at Kiawah Island. The average dip of
[a:c surface of the formation is southwest at about 36 ft per
mile. The formation is 600 ft thick at Club.house
Crossroads and approximately 600 ft thick at Kiawah
;sland, with the thickness increasing toward the southeast.

Black Creek Formation

Ruffin (1843, p. 25) first noted the black shales in Dar-
lington and Florence Counties that were later referred to as
the “‘Black Creek Shales’’ by Sloan (1907, p. 12-14), and
which Sloan (1908) described as the Black Creek Forma-
tion. The term Black Creek Formation has since been used
1o include the Snow Hill Marl Member (Stephenson, 1923;
Cooke, 1926; Dorf, 1952; Heron, 1958a, 1958b) and all or
part of the Middendorf Formation as a member. Swift and
Heron (1969, p. 217) thought the Black Creek inter-
fingered with the Middendorf (Tuscaloosa), a conclusion
predominantly based on outcrop data. Woolen (1978)
assembled both outcrop and subsurface data for north-
eastern South Carolina and suggested a similar contact.

The lithology and palepntology of the formation in the
subsurface of the study area were described by Cooke
(1936), Mansfield (1937), Gohn and others (1977), Hazel
and others (1977), and Hattner and Wise (1980).

Gohn and others (1977, p. 67) describe the formation as
abundantly fossiliferous silty clay, muddy sand, and clean
sands alternating in 50- to 150-ft thick sequences with thin-
1y interbedded sand and clay and some shelly limestone.
The silty clay and muddy sand are gray to gray-green with
minor quantities of glauconite, phosphate, mica, and
pyrite. Locally, macrofossil shells and microfossil tests are
abundant, and the calcium carbonate content is high.
Feldspathic quartzitic silt and well-sorted fine sand occur
near the base of the formation, and well-sorted calcareous
quartz sand occurs in the upper part. The clay has as much
as 20 percent black carbonaceous material. Black Creek
sediments were deposited in environments ranging from
marginal marine to middle shelf (Gohn and others, 1977;
Hazel and others, 1977).

The top of the Black Creek Formation occurs at — 530 ft
msl at St. Stephen, — 1,050 ft, at Clubhouse Crossroads,
and —1,420 ft at Kiawah Island. The dip is toward the
southeast at a rate of about 30 ft per mile. Thickness in-
creases from about 500 ft in northern Berkeley County to
750 £t in southern Charleston County.

Peedee Formation

The Peedee Formation is named for beds cropping out
along the Pee Dee River in Florence County. Ruffin (1843,
p. 7) first described the ‘‘Peedee beds’’ that were later
designated as the ‘‘Burches Ferry marl’” at a type locality
in Florence County by Sloan (1907, p. 12-14). Stephenson
(1923) returned to the use of the term ‘‘Peedee,’’ which has
been retained in subsequent publications. The formation
occurs only in the subsurface within the project area.

N

At Clubhouse Crossroads the formation is represented
by calcareous muddy sand and calcareous mud. There, the
lower part of the Peedee is predominantly composed of
olive- to medium-gray, fossiliferous, muddy sand contain-
ing small amounts of glauconite, phosphate, and mica.
The upper part is composed of olive- to medium-gray, silty
and sandy calcareous caly. Calcium carbonate, in the form
of fossils and cement, ranges from 10 to 40 percent; ac-
cessory minerals include glauconite, phosphate, pyrite,
and mica (Gohn, and others, 1977, p. 68).

The Peedee underlies the entire study area. The top lies
at about —200 ft msl in northern Berkeley County, dip-
ping southwestwardly to — 800 ft at Clubhouse Crossroads
and - 700 ft at Charleston. The average dip is about 25 ft
per mile. Its thickness ranges from 320 to 450 ft, increasing
at about 4 ft per mile toward the south.

Principal Tertiary Units

Black Mingo Formation

The name ‘‘Black Mingo’’ was originally applied to ex-
posures of ‘‘shale’’ along Black Mingo Creek in adjacent
Williamsburg and Georgetown Counties by Sloan (1907).
He later (1908) used the term *‘Black Mingo phase’’ to in-
clude all rocks of lower Eocene age east of the Santee
River. After mapping the outcrop and subcrop areas,
Cooke (1936, p. 41) referred to all Eocene rocks older than
the McBean Formation as the ‘‘Black Mingo formation™.
As used in this report, the name is applied to strata re-
ferred to as the ‘‘Black Mingo’’ and ‘‘Beaufort (?)’’ For-
mations by Gohn and others (1977) and Hazel and others
(1977).

The Black Mingo is a heterogeneous, fossiliferous se-
quence of white to pale-gray limestone, green to gray
argillaceous sand, carbonate and silica-cemented sand-
stone, and dark-gray to black clay. In the outcrop areas of
northern Berkeley County, the formation chiefly consists
of clay, shale, sand, and limestone; shale and clay being
more abundant in the lower part, and sand and limestone
being more prevalent in the upper part. The sand is white
to pale gray in the absence of glauconite and pale green to
dark green where glauconite is present (Taber, 1939, p. 4;
Poozer, 1965, p. 11; Spiers, 1975, p. 15). Montmorillonite
clay is common in the updip portion of the Black Mingo
(Heron, 1969, p. 34; Heron and others, 1965) and is com-
monly dark gray with small quantities of pyrite. Litho-
logical and paleontological data indicate that the updip
portion of the Black Mingo was deposited in inner-shelf
and marginal-marine environments (Poozer, 1965, p. 11).
Downdip, the subsurface section at Clubhouse Crossroads
reflects a broader range of depositional environments. The
lower segment (Beaufort (?) of Gohn and others (1977)) is
predominantly a yellow-gray to greenish-gray, somewhat
calcareous or sandy clay including glauconite, carbonized
wood, and pyrite, generally deposited in an inner- or
middle-shelf environment. The overlying segment is
similar, consisting of gray-green silty clay and muddy
sand, interbedded sand and clay, and quartzose shelly
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limestone. Illite is the most common clay mineral. Gohn
and others (1977) suggested that these sedimf:nts are the
result of inner-shelf and marginal marine envnropmems.
Black Mingo sediments generally are a mixture of
detrital material and volcanic ash (Heron, 1969, p. 28).

The silicate minerals, opal and clinoptilolite, are common

in the updip regions of the formation (Heron, 1969, p. 37),
and cristobalite is reported to be abundant in much of the
formation in the Clubhouse Crossroads corehole (Gohn
and others, 1977, p. 63).

The formation crops out north of Moncks Corner in
Berkeley County and throughout much of adjacent
Georgetown and Williamsburg Counties. Its surface dips
south-southwest beneath the Santee Limestone at a rate of
17 ft per mile, lying at sea level in the vicinity of Bonneau
in Berkeley County and dipping to more than — 600 ft msl
in southern Charleston County (Fig. 12). The formation
thickens from approximately 300 ft at Moncks Corner to
400 ft at Seabrook Island.

Santee Limestone

Early geologists grouped the undifferentiated Santee
Limestone and Cooper Formation with the Upper
Cretaceous, until Lyell classed them with the Eocene.
Tuomey (1848, p. 154-169) and Clark (1891, p. 52-54) dif-
ferentiated between the Eocene ‘‘Santee beds’ and the
overlying Cooper Formation, and Sloan (1908, p. 462-463)
later applied the names ‘‘Santee marl’’ and ‘‘Mt. Hope
marl” to the limestone. In 1936, Cooke (p. 75) gave the
name ‘‘Santee Limestone’’ to limestone he then considered
as part of the Eocene Jackson Group but which he and
F.S. MacNeil (1952, p. 24) later identified with Claiborne
units. The Santee Limestone is a creamy-white to gray,
fossiliferous and slightly glauconitic calcilutite to
calcirudite. In the outcrop areas it usually contains more
than 80 percent calcium carbonate, and locally it contains
90 to 96 percent calcium carbonate (see Heron, 1962). The
base of the limestone becomes increasingly glauconitic and
arenaceous at the north edge of the outcrop, where it inter-
tongues with underlying limestone of the Wharley Hill
Formation (Poozer, 1965, p. 16-17). Downdip, the calcium
carbonate content decreases to between 40 and 80 percent,
and quartz sand, glauconite, and phosphate percentages
increase (Gohn and others, 1977, p. 68-69). The distribu-
tion of carbonates and sediments is shown in Figure 13.

Two members have been recognized within the Santee
Limestone, the lower unit being referred to as the Moultrie
Member and the upper unit as the Cross Member. The
Moultrie Member is characterized by biosparites in the
form of mold and cast limestone and bryozoan hashes of a
Middle Claibornian age. The Cross Member unconform-
ably overlies the Moultrie and consists of a brachiopod-
bivalve biomicrite of late Clairbornian age (Ward and
others, 1979). The upper surface of each member tends to
be rich in phosphate and can be identified by a marked
departure from the zero baseline on natural gamma-ray
logs (Fig. 14).

The Santee Limestone lies on the southern flank of the
Cape Fear Arch, from which it has been partially eroded.
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It extends south and west of the arch and underlies all of
the study area except the northernmost corner of Berkeley
County. It occurs at shallow depths in a belt extending
westward from northeastern Charleston County into
southern Orangeburg County (Fig. 5). The limestone is
overlain by a thin veneer of Miocene to Pleistocene sand
and clay in the subcrop area and by the Cooper Formation
south of parallel 32° 11 '00”. The surface of the Santee dips
southward at an average rate of 8.3 ft per mile between
Moncks Corner and Edisto Beach. The dip averages 6 fi
per mile in the outcrop area, and locally is as much as 17 ft
per mile in the subsurface (Fig. 15). Its thickness increases
southward at an average rate of 5 ft per mile and ranges
from a few feet at the north edge of the limestone to more
than 300 ft at Edisto Beach (Fig. 16).

Cooper Formation

The Cooper Formation is the most extensively studied
rock unit in the Trident Area; its earliest observers includ-
ed Vanuxem (1826), Morton (1834), and Lyell (1845).
Toumey (1845) differentiated between the Cooper Forma-
tion and the underlying Santee Limestone. Between 1867
and 1920, when the Charleston area was a major source of
agricultural lime and phosphate, the Cooper Formation
received further attention from Holmes (1870), Moses
(1872), Rogers (1914), and numerous others (Malde, 1959,
p. 4). Many additional reports, addressing the Cooper in
part or in whole, have resulted from recent USGS in-
vestigations into the Charleston earthquake of 1886. These
include Gohn and others (1977), Hazel and others (1977),
Higgins and others (1978), and Ward and others (1979).

The names applied to the formation have been varied.
Ruffin (1843, p. 7), in describing the ‘‘Great Carolina
beds’’ (present Cooper Formation and Santee Limestone),
referred to ‘‘Marl of the Ashley and Cooper Rivers . . . .
His predecessors used a great number of other terms:
“Cooper River Beds’’ (Holmes, 1870), ‘‘Cooper River
Marls’’ (Dall 1898), ‘“‘Ashley Marl’’ and *‘Cooper Marl’’
(Sloan, 1908), and others. Reports between Stephenson
(1914) and Hazel (1976) generally referred the formation as
the “‘Cooper Marl’”’. Malde (1959, p. 10) and Poozer
(1965, p. 20) noted that the formation was not a true marl
because of its small clay component and large sand compo-
nent, and the USGS has since accepted the name *‘Cooper
Formation’’ (Hazel, 1976, p. 54; in Cohee, 1976).

Early nineteenth century geologists assigned the Cooper
Formation and underlying limestones to the Upper
Cretaceous until Charles Lyell (1845, p. 434) pronounced
the formations Eocene. Toumey (1884), Holmes (1870, p.
13), and Cooke (1936, p. 72) also classed the Cooper with
the Eocene, but Dall (1898), Cooke and McNeil (1952, p.
27), Malde (1959, p. 25), and Poozer (1965, p. 22) referred
it to the Oligocene. Hazel and others (1977, p. 74-75) give
evidence that the Cooper contains both Eocene and
Oligocene beds.

Lithologically, the Cooper Formation is a sandy,
phosphatic limestone that is uniform in color and texture
and has no obvious signs of bedding. Malde (1959, p. 9),
referring mainly to surface exposures, describes the forma-
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tion as ‘‘carbonates (25-75 percent), sand (10-45 percent),
clay (2-3 percent), and phosphate (5-20 percent). A
description of a core taken near Summerville is similar:
calcium carbonate (60-75 percent), quartz sand (5-25 per-
cent), clay (10-30 percent), phosphatic sand and pebble
(1-5 percent), and small amounts of glauconite, bone, shell
hash, and mica (Gohn and others, 1977, p. 69). The car-
bonate component consists principally of foraminiferal
shell (Malde, 1959, p. 9, 12; Gohn and others, 1977, p. 69).
Color ranges from pale-green or yellowish gray to olive
brown, becoming lighter when dried.

The Cooper has been divided into three members, which
are, in ascending order; Harleyville Member (Eocene),
Parkers Ferry member (Eocene), and Ashley member
(Oligocene) (Ward and others, 1979, p. 14-26). The
Harleyville varies from a phosphatic, calcareous clay and
clayey calcarenite at the type exposure to a clayey, very
fine-grained limestone in the subsurface. It thins out
northward toward the Santee River and thickens toward
Charleston, filling a local basin. The overlying Parkers
Ferry Member is a glauconitic, clayey, fine-grained
limestone with abundant microfossils and mollusk and
bryozoan fragments; the unit occurs only in the subsurface
and is absent in northern Berkeley and Dorchester Coun-
ties. Phosphatic, muddy, calcareous sand comprises the
Ashley Member, which unconformably overlies the
Parkers Ferry Member and, locally, the Harleyville
Member (Ward and others, 1979, p. 14-26).

The Cooper Formation underlies most of the area south
of the Santee River and occurs near land surface in a 12- to
20-mile wide east-west trending belt through upper
Charleston, Berkeley, and Dorchester Counties. It
thickens southward from a few feet in the vicinity of
Moncks Corner to more than 300 ft at Edisto Island (Fig.
17). Its surface dips south-southeast at 8 ft per mile, occur-
ring at about 80 ft ms! in northern Dorchester County and
40 ft msl in southern Charleston County (Fig. 18; also see
Malde, 1959, plate 2; Colguhoun, 1961).

Locally, the surface of the Cooper exhibits a relief of 15
to 20 ft. The greatest relief occurs within an erosional basin
iR the vicinity of Charleston and is on the order of 40 to 50
ft. Higgins and others (1978, Fig. 1) depict a similarly
oriented basin in the underlying Eocene surface of the
Cooper. Intraformational units also contain some signs of
faulting that are not readily apparent at the surface of the
Cooper, according to Colquhoun and Comer (1973).
However, the apparent discontinuities observed in their
seismic data could instead be related to erosion.

Shallow Tertiary and Quaternary Units

Edisto Formation

Ward and others (1979, p. 26) have applied the name
‘‘Edisto Formation’’ to the pale-yellow, sandy, fossili-
ferous limestone that overlies the Cooper Formation in
western Dorchester County. They designated the left bank
of the Edisto River, 0.3 mile above S.C. Highway 61 near
Givhans as the lectostratotype. Sloan (1908) originally ap-
plied the name ‘‘Edisto Marl”’; Cooke (1936, p. 86)
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grouped it with the Eocene Cooper Formation in the vicin;.
ty of Givhans; and Maide (1959, p. 26) separated it from
the Cooper, referring to the formation under the heagjy,
of ““Lower Miocene (?) Deposits’’. The Edisto Formarig,
occurs as an erosional remnant southwest of the type locy.
tion and pinches out to the northeast. In the vicinity of the
Ashley River, Sloan’s ‘‘Edisto Marl’’ is grouped with tp,
Hawthorn Formation by Cooke (1936, p. 113-115); Warg
and others restricted the unit to the area northwest of U g
Highway 17 at the Edisto River.

Hawthorn Formation

The Hawthorn Formation was named from the town of
Hawthorne, Alachua County, Florida (Dall and Harris,
1892, p. 107). C.W. Cooke (1936, Fig. 2) mapped the
Hawthorn into South Carolina as far north as Charleston,
including parts of Sloan’s (1908) ‘‘Ashley’’ and “‘Edisto
Marls’’ and generally describing the formation as a middle
Miocene ‘‘fine sandy, phosphatic limestone’’. Johnson
and Geyer (1965, p. 4) reported that the Hawthorn occurs
as a feather edge along the Edisto River, dipping south-
southwest and attaining a thickness of about 120 ft. The
Hawthorn appears to have been removed by erosion in the
Charleston area but may occur locally as thin remnants of
sand and clay (Malde, 1959, p. 28).

Pleistocene Formations

Pleistocene deposits within the limits of the study area
provisionally are represented by the ‘‘Wicomico',
““Penholoway’’, ‘‘Talbot’’, and Pamlico’’ Formations (see
Cooke, 1936, p. 130-154). The names were adopted from
work by Shattuck (1906), Stephenson (1912), Cooke
(1925), and others. Cooke described the formations as
resulting from a glacially controlled Pleistocene sea whose
retreat was periodically interrupted by rises of sea level.
The result was a topographic succession of terraces and
abrupt shorelines cut during interglacial stands of sea level.
The local occurrence of each formation was therefore
determined on the basis of topographic elevation, as well
as by lithology. Thus the Wicomico lies between + 100 ft
and + 70 ft msl; the Penholoway lies between + 70 ft and
+42 ft msl; the Talbot lies between +42 ft and +25 ft
msl; and the Pamlico lies between + 25 ft and O ft msl. Dif-
fering and more detailed interpretations of the geomor-
phology and lithology of these units have been published
by Flint (1940), Richards (1943, 1959), Doering (1958,
1960), Maulde (1959), Colquhoun (1961, 1962, 1969), and
others.

The Wicomico generally is composed of fine sand, but it
contains some clay, coarse sand, and gravel locally.
Estuarine deposits are coarser and contain more gravel
than sediments deposited in the open sea. The thickness
averages less than 25 ft and rarely exceeds 50 ft (Cooke,
1936, p. 143). As the result of leaching, carbonate clastics
are scarce (Colquhoun, 1961, p. 48).

Cooke (1936, p. 147-148) defined the Penholoway as
deposits laid down when the sea was about 70 ft above
present mean sea level. He gave three locations in Dor-
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Y4

‘uopwmuog 324007 ) J0] SINOINOD FIWNI]L

AR T

-----

2
Vo=
6 O d
3 L) >
—. >

rai 3 e

- A

|
|




chester County and described a section at Four Hole
gwamp a5 4v; ft of ‘‘dark grey pebbly sand . . . passing
ward into fine black carbonoecqus sand’’ overlain by 15
ft of *Fine white crossbedded sand weathering yellow
(beach or river deposit)’’. Locally, coarse basal sands in
the Penholoway appear similar to those underlying the
wicomico (Colquhoun, 1962, p. 72). Penholoway
sediments are reported to overlap those of the Talbot in the
vicinity of Summerville (Malde, 1959, p. 36).

The Talbot Formation generally consists of very fine
gray 1o red or pink thin-bedded sand and clay. Malde
(1959, p. 36) includes it as a unit within his ‘‘Ladson For-
mation’’. According to Cooke (1936, p. 149), the Talbot
may have been formed in bays and drowned river valleys.
The landward limit of the Talbot is represented by an
abandoned shoreline lying at +42 ft msl.

As described within the confines of the study area, the
pamlico Formation occurs at and below the 25-ft
topographic contour. Adapting a section described by
sloan (1908) at Johns Island in Charleston County, Cooke
(1936, p. 151) listed a section containing S ft of green
glauconite clay-sand, underlain by 3 feet of sand, in turn
underlain by 2 ft of Pleistocene shell. Pugh (1905) reported
179 species of shells collected from the formation in the
vicinity of Charleston. The thickest sequence of Pamlico
deposits occurs in the coastal section of Charleston County
where 40 to 60 ft of sand, clay, and shell overlie the Cooper
Formation.

HYDROGEOLOGY
General Principles of Ground-Water Occurrence

The occurrence, movement, availability, and chemical
quality of ground water in Charleston, Berkeley, and Dor-
chester Counties are intimately related to the geology.
Ground water is obtained from aquifers, geologic forma-
tions that are capable of yielding water to wells or springs.
Aquifers in the study area consist of sand and limestone.
Confining beds overlie or underlie aquifers and are strata
that cannot yield appreciable amounts of water to wells or
springs. The confining beds identified in the study area are
composed of sandy limestone and clay.

Ground water in an aquifer may occur under artesian
(confined) or water-table (unconfined) conditions. The
water level in a tightly cased well penetrating the first few
feet of a water-table aquifer defines the water table, on
which the pressure is atmospheric only.

Artesian aquifers are contained by confining beds.
Ground water in artesian aquifers is under pressure, asina
pipe, and the water level in a well completed in an artesian
aquifer will rise above the top of the aquifer. The water
level in such a well represents a point on the potentiometric
surface, an imaginary surface to which water will rise in
tightly cased wells completed in the same aquifer. The
slope of the potentiometric surface determines the direc-
tion of flow of water in an artesian aquifer.

Ground water flows from areas of recharge to areas of
discharge. The rate of ground-water movement is depen-

27

dent upon the hﬁraulic gradient and the hydraulic con-
ductivity. Hydraulic gradient is the change in hydrostatic
head per unit of distance and is usually expressed in feet
per mile. Hydraulic gradients are determined from the
slope of the potentiometric surface.

The quantity of water that can be pumped or will flow
from a properly constructed well is dependent upon certain
properties of the aquifer being tapped. These properties in-
clude the hydraulic conductivity, transmissivity, and
storage coefficient. Aquifer properties can be determined
by means of aquifer tests and the use of specific formulas
and graphical computations. When these methods are
combined with adequate geologic knowledge of an area,
useful projections of ground-water availability can be
made.

Hydraulic conductivity (K) is the ability of an aquifer to
transmit water. It is the rate of flow, in feet per day or
meters per day, through a cross-sectional area of 1 square
foot under a hydraulic gradient of 1 foot per foot at the
prevailing water viscosity.

Transmissivity (T) is the rate of flow of water, at the
prevailing water temperature, through a vertical strip of
the aquifer 1 foot wide and extending the full saturated
height of the aquifer under a hydraulic gradient of 1 foot
per foot. Transmissivity is K multiplied by aquifer
thickness (m) and is expressed in ft?/day or m?/day (re-
duced forms of ft’/day/ft and m’/day/m).

Storage coefficient (S) is related to the volume of water
an aquifer releases from or takes into storage per unit sur-
face area of the aquifer per unit change in head. The
storage coefficient is a dimensionless term, and typical
values range between 0.3 and 0.03 for water-table aquifers
and between 0.005 and 0.0005 for artesian aquifers. Values
from 0.03 to 0.005 indicate conditions that are neither tru-
ly water-table nor artesian (American Water Works
Association, 1973.)

A characteristic of wells commonly utilized by well
drillers, hydrologists, and engineers, and which is related
to K, T, and S, is specific capacity. The specific capacity of
a well is the rate of discharge divided by the drawdown in
water level after a specified period of time (commonly 24
hours) and is expressed as gallons per minute per foot.
Specific capacity can be used to compare the performance
of wells and to estimate transmissivity, but not storage
coefficient.

Middendorf Formation

The Middendorf Formation occurs throughout the study
area and is the most extensive water-bearing formation in
the South Carolina Coastal Plain. It underlies nearly all of
the Coastal Plain Province between North Carolina and
Alabama. In the areas north and west of Charleston,
Berkeley, and Dorchester Counties, it is greatly relied upon
where large quantities of water are required for public sup-
ply, industry, and irrigation.

Few wells in the study area obtain water only from the
Middendorf Formation. The aquifers in the overlying for-
mations are less expensive to develop and, in most areas,
contain water of equal or better chemical quality. Wells

.



screened in the formation uswetly are screened in the
overlying Black Creek Formation aiso. Only two test wells,
19Y-w3 and 18AA-€2, and four production wells, 18W-al,
18W-a$, 18W-bl, and 18AA-e4, are screened solely in the
Middendorf Formation.

Well 18AA-e4, located north of Goose Creek, was con-
structed with 88 ft of screen set between --1,510 and
—1,640 ft msl, in the upper 200 ft of the formation, and is
by far the most productive well in the study area. During in-
itial testing it yielded more than 2,000 gpm, and non-
pumping flow was greater than 900 gpm. A pumping test
conducted by maintaining non-pumping flow at 800 gpm in-
dicated a specific capacity of 17 gpm/ft. Middendorf
aquifer wells 18W-al and 18W-a$, at St. Stephen, yield 300
to 500 gpm with specific capacities on the order of 8 gpm/ft.

Only limited hydraulic data are available from pumping
tests in Charleston, Berkeley, and Dorchester Counties.
However, it is apparent that the transmissivity and
hydraulic conductivity of Middendorf aquifers are far
lower in the study area than in areas to the west. Siple
(1975, p. 35) estimated transmissivities as great as 21,000
ft*/day in central Orangeburg County. The average
transmissivity calculated for several sites in Sumter and
Richland Counties was about 6,000 ft:/day (Park, 1980,
Table 3). The highest transmissivities observed are at the
Savannah River Plant in Aiken and Barnwell Counties,
where an average value calculated for 25 pumping tests was
20,000 ft}/day (Siple, 1967b, p. 31-35). These high
transmissivities occur in areas where the Middendorf For-
mation contains coarse-grained deltaic deposits that are
generally absent in the study area.

The transmissivity of sand beds in the upper 100 to 150
ft of the formation may lessen toward the southeast where
drill samples and geophysical logs generally indicate thin-
ner, finer-grained sand beds that were deposited in delta-
fringe and marginal-marine environments.

Medium- to coarse-grained sand beds are reported in the
lower section of the formation near St. George (25Z-b1),
Clubhouse Crossroads (23CC-il), and Seabrook Island
(20GG-el). However, core and drilling-sample descriptions
indicate small amounts of silt and clay that may signifi-
cantly reduce permeability. Test well 18AA-e2 produced
only 14 gpm with 43 ft of drawdown during a ‘‘packer”’
test on the lower section.

Although transmissivities in the study area may locally
be greater than those estimated for the Goose Creek area,
they probably do not approach the transmissivities that
exist in the Upper Coastal Plain and Middle Coastal Plain
Provinces of South Carolina.

Throughout the study area, static water levels in the
Middendorf Formation are above land surface. The static
level at well 18AA-€2 is about + 120 ft msl, and in well
20GG-el, at Seabrook Island, the static level is + 140 msl
(Walter Aucott, USGS, written communication). Ground
water in the Cretaceous aquifers has generally been as-
sumed to flow toward the south or southeast. However,
the static levels in wells penetrating the Middendorf For-
mation at Hilton Head Island and Parris Island, 50 to 60
miles to the southwest, are 10 to 40 ft higher than the levels
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measured nearMoncks Corner, Goose Creek, ang
brook Island. Thus it appears that the potentiomet.

ri
face slopes toward the east, or possibly the east-ng - Sz,

Ttheay -
Black Creek Formation '

The Black Creek Formation generally is not as Prody
tive as the underlying Middendorf Formation and ig la,ge; .
undeveloped. Eleven wells are open only to the Blagg -
Creek Formation and another 10 wells are screened ip
the Black Creek and Middendorf. Thirteen of these welly .
are incorporated in public water-supply systems thy -
typically blend Black Creck and Middendorf aquifer Watey
with that of shallow wells or with surface water.

The Black Creek wells in operation in 1983 were locatey
at Hampton Plantation, in northern Charleston Counyy,
and in the vicinities of Jamestown, St. Stephen, and Mt,
Pleasant. The well at Hampton Plantation (12Y-L1)
the two wells at Jamestown (15X-L1 and 15X-L5) have 49
to 60 ft of screen set opposite sand in the upper 200 ft of
the Black Creek Formation. These wells produce 125 ¢,
275 gpm and have specific capacities of 0.8 to 2.3 gpm/f

Two Mt. Pleasant Water Works and Sewer Commissiog
wells (16CC-yl and 17DD-mS5) are screened in the lowe
200 ft of the Black Creek Formation and, within the stugy
area, are the highest yielding wells in the formation. Boty
wells have been tested at discharges greater than 700 gpm,
with specific capacities of 2.5 gpm/ft for 16CC-yl and 4.8

gpm/ft for 17DD-mS. Well 19CC-xl, northwest of -

Charleston, was screened in corresponding sand beds, but
it produces only 240 gpm with a specific capacity of 0.8
gpm/ft.

Wells screened in both Black Creek and Middendorf
aquifers are, on the whole, better producers than are those
screened only in the Black Creek Formation. In the St.
Stephen area, industrial and public-supply wells that have
50 to 60 ft of screen set between 1,060 and 1,260 ft are
pumped at 270 to 400 gpm. Specific capacities range from
6 to 10 gpm/ft. The two wells operated by the Town of
Summerville have approximately 65 ft of screen set be-
tween 1,600 and 1,700 ft and yield about 500 gpm with a
specific capacity of 4 gpm/ft. One of these, well 21BB-m3,
was tested at 900 gpm.

Comparable wells in the Mt. Pleasant area have been
between 80 and 100 ft of 8-inch diameter screen set in the
interval of 1,800 to 1,975 ft. These wells produce 400 to
1,000 gpm and have specific capacities of 4.1 to 7.8
gpm/ft.

Transmissivity and hydraulic-conductivity estimates
were made for four sites in the study area on the basis of
aquifer tests at Jamestown (well 15X-L1) and Mt. Pleasant
(wells 17DD-gl, 17DD-mS$, 16CC-y1). In each test, water-
level measurements were made only in the pumping well;
no observation wells were used. The wells were shut down
for at least 24 hours prior to the beginning of their tests,
and drawdown and recovery measurements were made
over a 48-hour period. Transmissivity calculations were
based on the recovery data, which are illustrated for well
16CC-y1 in Figure 19. The values for hydraulic conductivi-
ty were obtained by dividing the transmissivity by the
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length of screen in the pumped well. Tests of this nature do
not account for the effects of partial screen penetration,
multiple screen locations, or well inefficiency; nor do they
permit calculation of the storage values.

The data from the test at Jamestown indicate a trans-
missivity of about 930 ft’/day and an average hydraulic
conductivity of 19 ft/day. This well is mainly screened in
the upper half of the Black Creek system, and it is possible
that more permeable sand exists at greater depths in the
Jamestown area.

The transmissivities calculated for the Mt. Pleasant area
were only slightly greater than that for Jamestown. They
range from approximately 1,200 ft*/day, at wells 16CC-yl
and 17DD-mS, to about 2,600 ft*/day at 17DD-g7, which
is screened in both Black Creek and Middendorf aquifers.
Hydraulic conductivities range from 21 to 32 ft/day.

Zack (1977, p. 31) reported the values of transmissivity
and hydraulic conductivity for the Black Creek System at
14 well sites in Horry and Georgetown Counties. His calcu-
lations indicated that transmissivities there range from 390
to 5,350 ft*/day and that hydraulic conductivities range
between 2 and 59 ft/day. He reported storage coefficients
that range from 0.0001 to 0.0004.

The transmissivity and hydraulic conductivity values
measured in the study fall well within the range of values
reported for Horry and Georgetown Counties, although
they are somewhat below the averages of 1,733 ft*/day and
30 ft/day reported by Zack (1977). Nonetheless, a com-
parison of pumping-test data for Black Creek wells in the
study area, Horry County, and Georgetown County in-
dicate similar hydraulic characteristics.

Water levels in the Black Creek Aquifer System are
generally higher than + 80 ft msl, except in the vicinity of
the major pumping centers and in the northeastern section
of the study area. Ground water in the system evidently
moves toward the east, since static levels of about + 160 ft
msl are reported at Walterboro, in Colleton County; Zack
(1977) reported levels of +20 to zero feet msl in
Georgetown County.

A noticeable cone of depression exists in the vicinity of
Mt. Pleasant, where six public supply wells withdraw
about 1.5 mgd from the Black Creek and Middendorf
aquifers. The static level at well 17DD-a4, near the center
of the cone of depression, has declined from approximate-
ly +90 ft msl in 1973 to +53 ft msl in 1983. The decline
should be a matter of concern, since relatively high
chloride concentrations have been observed in Black Creek
aquifers near Charleston. The chlorides suggest the ex-
istence of saltwater-bearing zones to the east, from which
saltwater could intrude as pumping increases and water
levels decline further.

Peedee Formation

Scant information is available for the Peedee Forma-
tion. The earliest known Peedee well was drilled for the
City of Charleston in 1823 and penetrated to a depth of
1,250 ft. Two wells of similar depth and construction were
drilled in 1849 and 1896; both of which were disappoint-
ments in the quantity and the quality of ground water pro-

duced. Since that time, no Peedee wells have been drilleg
the Charleston area. n

Less than 10 Peedee wells are known to have beep, drily
in the remainder of the study area. Of these, only o:d
which belongs to the Town of Moncks Corner, i fu“e,
cased and screened. That well has a total depth of gy ft
and has 8-inch diameter screen set between 633 and g93 f d
When drilled, the well had a static water level aboye lan d
surface (55 ft msl) and produced 200 gpm with 249 of
drawdown for a specific capacity of 0.8 gpm/ft.

For central Orangeburg County, Siple (1975, p. 36) ang
the writer have observed coarse-grained, well-sorteq
Peedee sand that suggests highly permeable zones, a¢ leag
locally. However, the facts that the Peedee is largely ige
nored as a source of water supply in the study area and that
the few wells tapping it have very modest yields attest to
the generally low transmissivity of the formation, This
characteristic is not unique to the present study area, Siple t
(1945, 1957) reports that the permeability of Peedee sanq
quite low in most areas of the Coastal Plain and that wate
levels in the system are substantially affected in areas of
heavy pumping.

Water levels in the Peedee are above land surface |
throughout most of the study area, but the direction of
ground-water movement is not known. USGS records
report water levels higher than +25 ft msl at Charlestoq
and Sullivans Island; well 18DD-k1 at Charleston had 5
static head of 29.5 psi (70 ft msl) in April, 1983; and wejj
19Y-s1 had a static level greater than S5 ft msi when com.
pleted in September, 1975.

Santee Limestone and Black Mingo Formatios

The Santee Limestone in Charleston, Berkeley, and Dor.
chester Counties is the northernmost segment of one of the
most extensive limestone aquifers in the United States. Itis
part of a series of limestone formations that extend
southward from the Santee River into eastern and
southeastern Georgia, Florida, and adjacent parts of
Alabama. Formations within the system occur near land
surface in a southeast-trending belt between Tallahassee
and Tampa, Florida, and in a northeast-trending belt that
parallels the fall line from Alabama to southeastern South
Carolina. The system dips coastward and away from the
Cape Fear Arch of North Carolina and the Peninsula Arch
and Ocala uplift of Florida, thickening from a few feet in
the outcrop areas to more than 12,000 ft in parts of
Florida.

The limestone is an important source of fresh ground
water in many parts of the Trident Area. As defined for
the purposes of this report, it includes the lower Eocene{
“Fishburne Formation'® of Gohn and others (1981), the
middle Eocene Santee Limestone, and, locally, the upper-
most limestone of the Paleocene Black Mingo Formation.
Its lower boundary is everywhere marked by sand or clay
of the Black Mingo, and, except in the northern portion of ]
the study area, it is overlain by the Eocene and Oligocene
Cooper Formation. The Cooper Formation is an effective
confining unit, resulting in artesian conditions throughout i
most parts of the Santee Limestone. !
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The Black Mingo Formation underlies all of the study
area, thinning out toward the north where it crops out in
sumter, Clarendon, Williamsburg, and Georgetown
Counties, and thickening toward the south. Rocks of
equivalent age extend into Georgia where they are general-
ly undifferentiated in eastern Georgia and.are assigned to
the Tuscahoma, Nanafalia, and Clayton Formations in
western Georgia. Ground water in the Black Mingo For-
mation occurs under artesian conditions except in the out-
crop areas where water-table conditions may exist in the
upper few feet of the aquifer.

Well Construction

Most wells tapping the Santee Limestone and the Black
Mingo Formation are of open-hole construction. Because
the limestones are poorly productive in many areas, wells
typically penetrate the entire thickness of the limestone as
well as sand beds in the upper 20 to 100 ft of the Black
Mingo Formation. During development, large amounts of
sand are pumped from the well, leaving a small cavity at
the base of the well bore. This practice is generally satisfac-
tory if the sand is overlain by limestone or hard clay, if
large quantities of water are not required, and if the well
does not penetrate the Black Mingo too deeply. A number
of wells having as much as 500 ft of hole open to the Black
Mingo and Peedee Formation are reported to have
operated successfully in the past, but have since collapsed
or been plugged by debris.

The local practice of constructing open-hole wells in un-
consolidated rock carries the risk of partial well collapse.
However, the chance of well failure is small if only a few
feet of unconsolidated material is penetrated, and the risk
is largely offset by the savings in casing and screen costs.
The greater concern lies with the risk of interconnecting
freshwater-bearing and saltwater-bearing aquifers and is
discussed later in the section on water quality.

Domestic open-hole wells are typically 4 inches in
diameter and are pumped by “2- to 1- horsepower submer-
sible or jet pumps.

Irrigation and industrial wells are commonly 6 to 10
inches in diameter and are equipped with submersible or
conventional turbine pumps of up to 40 horsepower.

Where the Cooper Formation is present, casing is set 20
to 100 ft into the formation; elsewhere the casing is usually
seated a few feet below the top of the limestone or in Black
Mingo clay. Both steel and polyvinyl chloride (PVC) cas-
ing are used, but PVC is the better choice for coastal areas
where the ground water is brackish and corrosive.

Industrial and public supply wells have 20 to 100 ft of ce-
ment grout and usually have sanitary seals at the well head.
However, domestic wells commonly are not grouted, and
sanitary seals are often inadequate or nonexistent.

Wells completed only in the Black Mingo sand beds are
usually screened. Because the sand is typically fine grained,
a screen slot size of 0.015 inch or less is used locally, unless
the well is to be constructed with a gravel filter. The gravel
filter helps control the entrance of fine sand into the well
and allows the use of larger screen openings. Slot sizes
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reported for grava;filter wells range between 0.020 and
0.040 inch.

Water Bearing Zones and Well Yields

The permeable zones in the Santee Limestone consist of
permeable limestone confined by layers of lower
permeability limestone. Where the confining beds extend
over a large area, the permeable zones are isolated from
one another and have different hydraulic characteristics.

The conditions of ground-water occurrence and move-
ment in these zones are not entirely analogous to those in
sand-and-gravel aquifers. In the limestone, the ground
water available to wells occurs in fractures and openings
along bedding planes. As water moves through the fracture
system, the limestone is dissolved, the fractures are en-
larged, and the permeability increases. However, the
permeability development is not uniform with depth or
locality, for it is strongly controlled by factors such as the
proximity to recharge areas, the chemistry of the ground
water, and local variations in lithology and geologic struc-
ture.

Both the degree of permeability development and the
position of water-bearing zones relative to the thickness of
the aquifer vary from one part of the study area to
another. Water-bearing limestone is believed to occur

‘within the upper 50 ft of the system nearly everywhere ex-

cept in central Berkeley and Dorchester Counties. This
permeability is particularly marked in the outcrop/subcrop
area of Berkeley and Charleston Counties where the very
pure limestone has been weathered by circulating meteoric
ground water. The permeability of the upper zones
generally decreases in areas south of the outcrop area
where the limestone is overlain by the Cooper Formation.
Water-bearing zones also occur within the lower 50 to 150
ft of the aquifer system in southern Charleston and Dor-
chester Counties and are most productive in western Dor-
chester County and southernmost Charleston County. By
contrast, permeability development is negligible in a large
area surrounding Summerville and Goose Creek, where a
combination of faulting (?) and relatively impure
limestone may have hampered ground-water flow and the
dissolution of the aquifer material.

The permeability of the Santee Limestone is low in com-
parison with the underlying Black Mingo Formation and
with limestones in the counties to the south of the study
area. Consequently, well yields are modest and, typically,
will not exceed 300 gpm without causing more than 100 ft
of drawdown in the well. However, yields are usually suffi-
cient to supply domestic and light industrial needs. Wells
in the outcrop areas east of Moncks Corner are between 30
and 100 ft in depth, and yields of up to 300 gpm are
reported locally. Similar yields can be obtained from in-
dividual 200- to 450-ft wells in central and southern
Charleston County and adjacent parts of Berkeley and
Dorchester Counties. Permeabilities appear to be lowest in

" the central part of the study area, between Goose Creek

and Summerville, where domestic wells have specific
capacities of less than 2 gpm/ft and ‘‘dry holes’’ are
reported locally.



of the study and is partially due to the very low permeabili-
that occurs in this part of the study area.
water level declines have also occurred in the vicinity of
3 limestone quarry located 2 miles east of Jamestown in
perkeley County. During 1978 the quarry withdrew as
much as 36 mgd from the Santee Limestone to permit dry
mining for road aggregate and agricultural lime. Until the
ration reduced its pumping, water levels in the quarry
frequently fell below sea level, spring-fed Dutart Creek
dried up, and nearby property owners experienced prob-
lems with well-water supplies and sinkholes. The sinkholes
ranged up to 25 ft in diameter and formed as a result of
frequent water-level flucuations in the quarry and loading
or vibrations caused by rainfall and the passage of heavy
equipment. Although there were no personal injuries
resulting from sinkhole collapses, collapses did occur on
rights of way, adjacent to houses, and in cultivated fields
near the quarry.

Cooper Formation

The Cooper Formation is significant as a hydrologic unit
mainly by virtue of its impermeability. In most localities,
its sandy, finely granular limestones produce little or no
water, but instead act as confining material that causes
artesian conditions in the underlying Santee Limestone.
Only a few feet of the formation need to be present to ef-
fectively retard the vertical movement of ground water.
The Charleston Public Works Department has taken ad-
vantage of this impermeability by boring a 5-foot
diameter, 23-mile-long unlined tunnel through the Cooper
Formation from the Edisto River at Givhans to their treat-
ment plant at Hanahan.

Locally, permeable zones exist within the Cooper. A
number of drilling logs report penetrating thin, soft,
water-bearing limestone beds at depths of —-200 to — 250
ft msl in the vicinity of Edisto Island; whether they con-
tribute significant amounts of water is not known.

A more noteworthy water-bearing zone occurs in the
vicinity of Ravenel in southern Charleston County. There,
a porous bryozoan limestone occurs between approximate-
ly —50 ft and - 90 ft msl and is reported to yield as much
as 300 gpm to some wells. The limestone is easily
distinguished in gamma-ray logs as a zone of very low
gamma-ray intensity sandwiched between the high gamma-
ray intensity of limestone of the Ashley and Parkers Ferry
Members. Although the unit is 30 to 40 ft thick at Ravenel,
it pinches out only a few miles east, south, and west of the
town limit, and apparently it extends no more than 10 or
12 miles to the north. Because the unit is limited to a small
area and is overlain by a 30- to 40-ft confining unit that in-
hibits recharge, it may not be a reliable source of ground
water for users such as public supply systems or industries.

Shallow Aquifers

The shallow aquifers encompass all rocks younger than
lhc Cooper Formation; they include the Hawthorn Forma-
lion, Edisto Formation, and Pleistocene terrace deposits.
South of latitude 33°12°00 “, they directly overlie the
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Cooper, and elsewhere they overlie the Black Mingo For-
mation or Santee Limestone. In most areas, the shallow
aquifers consist of discontinuous layers of sand, clay, and
locally occurring beds of shell and limestone. The thickest

-sequence occurs in Charleston County where the base of

the shallow aquifers lies 40 to 65 ft below land surface.
Elsewhere, their thickness is generally less than 30 ft.

For most parts of the study area, ground water in the
shallow aquifers occurs under water-table conditions.
Although the shallow system locally may receive some
recharge from the underlying Santee Limestone, most
recharge is supplied by local rainfall. The water moves by
gravity from areas of high elevation to areas of low eleva-
tion at a rate that depends on the slope of the water table
and the permeability of the aquifer. Reported water levels
are commonly 3 to 15 ft below land surface and, in part,
reflect variations in the local topography. In general, water
levels lie at greatest depth in areas of high elevation and are
near land surface where elevations are low. Swampy areas
result where the water table is at or very near the land sur-
face much of the time.

The water table rises and falls in response to fluctuations
in rainfall, seasonal variations in the rate of
evapotranspiration, the topography, and the hydraulic
characteristics of the aquifer. Typical water level changes
in the area are on the order of 1 to 6 ft within a year. Figure
27 shows the fluctuations in water level in a shallow well,
unaffected by pumping, at Edisto Island from May 1981 to
January 1983. The minimum water levels occurred during
November and December and coincided with a period of
slight rainfall; during the following months the level
recovered nearly 3 ft in response to increasing amounts of
precipitation during a period of low rates of
evapotranspiration.

Discharge from the shallow aquifers occurs as a result of
pumping for domestic, irrigation, and industrial uses;
natural s¢epage into lakes and streams; loss to
evapotranspiration; and downward movement into
underlying aquifers. Natural seepage and evapotranspira-
tion are the principal means of discharge, since shallow
wells account for only small amounts of water lost from
the system, and the underlying Cooper Formation inhibits
downward leakage where it occurs. However, downward
leakage is a significant means of discharge where the
Cooper is absent and the shallow system is underlain by the
Santee Limestone and Black Mingo. As shown in Figure
28, water levels in shallow wells and Black Mingo wells
near St. Stephen have a similar response to rainfall. Water
levels in well 18W-a7 are slighly higher than in Black
Mingo well 18W-aé, indicating that the shallow water has
some head and can move downward. The sharp decline
during 1980 and 1981 is the result of dewatering during
construction of a power plant at the Santee River rediver-
sional canal.

Shallow wells are used in all parts of the study area, but
they are most common in Charleston County where the
shallow system is thickest and most permeable and where
water quality in the underlying formations is poor. In
much of the area near the coast and south of Mt. Pleasant,
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Figure 28.

the shallow system is the only economical source of fresh
ground water for domestic users. The shallow system also
supplies small public water systems and is used at Mt.
Pleasant, Isle of Palms, Sullivans Island, and Edisto Beach
to dilute high-fluoride water from the Black Creek Forma-
tion or Santee Limestone.

Although at least 10 gpm can be obtained from the
shallow aquifers in nearly all parts of Charleston County,
the same is not true for Berkeley and Dorchester Counties.
Locally, the shallow sand beds are thin or contain high
percentages of clay and silt. Consequently, wells must be
drilled into the Santee Limestone and Black Mingo
aquifers. The limestone is also a preferred source of
ground water in its outcrop areas, where an open-hole well
in the limestone may be constructed as economically as a
shallow, screened well.

The thickness and permeability of the shallow aquifers
vary greatly, even within a small area, so the quantity of
water produced by individual wells is likewise variable.
Small-diameter domestic wells are usually equipped with
jet pumps of less than | horsepower and produce about 8

Hydrograph of observation wells 18W-26 and 18W-a7, near St. Stephen.

gpm. Most municipal and industrial wells are 4 to 6 inches
in diameter, have 15 to 30 ft of screen, and yield between
20 and 200 gpm. In a typical well field, such as those main-
tained by the Town of Mt. Pleasant, individual well yields
range from 40 gpm, with a specific capacity of 1.3 gpm/ft,
to175 gpm, with a specific capacity of 7 gpm/ft. Municipal
well fields located on the barrier islands use 15- to 20-ft -
deep well-point systems which spread withdrawals over
large areas but restrict the depth of pumping in order to
avoid saltwater intrusion or upconing.

The transmissivities of the shallow aquifers are assumed
to be relatively low since the system averages less than 40 ft
in thickness, commonly consists of fine-grained or poorly
sorted sand, and reported specific capacities are generally
less than 4 gpm/ft. An aquifer test at Edisto I[sland in-
dicated a transmissivity of about 600 ft'/day (J.T.
Johnson, 1981). The saturated thickness of the aquifer was
45 ft, indicating a hydraulic conductivity of 13 ft/day.
Discharge during the test was 32 gpm and water-level
measurements were taken in the pumping well and two
observation wells over a period of 30 hours.
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WATER USE

¢ 1980 water use information presented in Table 3 was
mbled from the files of the SCWRC and represents
4 collected as part of a statewide cooperative program

Jith the U.S. Geological Survey. Table 4 represents the-

ojected use of both ground water and surface water by
Ca;cgones of water users. Information on water use by
ubhc supply systems was obtained through the assistance
of the S.C. Department of Health and Environmental
conlf°1 Agricultural use was obtained through agents of
the US. Soil Conservation Service and the Clemson
Umversny Extension Service. Industrial water-use figures
were obtained through the U.S. Department of Labor,
which included SCWRC water-use questionnaires in its an-
gual review of labor statistics. Water use by private
pouseholds was determined on the basis of the number of
ons who were not served by public water supply
systems. The amounts of water used to generate electricity
were obtained directly from the generation plants.

Public-supply water usage constitutes the second largest
category of water use. Most of that water (65.7 mgd) was
withdrawn from the Edisto River Basin and transferred in-
1o the Ashley and Cooper River Basins by the Charleston
Commission of Public Works. About 33 percent of the
water was distributed directly to private households; 1 mgd
of raw water was sold to the Town of Summerville, which
mixes surface water with water from wells tapping Mid-
dendorf and Black Creek aquifers; and the remaining
water, both raw and treated, was sold to commercial and
industrial concerns. Public-supply surface-water use is
projected to increase by 44 percent between 1980 and 2000.

Table 3. Average water use, 1980, in million gallons per day.

Fourteen public water systems were supplied by wells in
1980. These systems withdrew a total of 4.8 mgd in 1980
and are expected to be withdrawing more than 10 mgd by
2000. Withdrawals by Mt. Pleasant, Moncks Corner, Sum-
merville, and Berkeley County Water and Sewer Authority
constitute the bulk of public-supply ground-water use.

Rural domestic water users pumped an average of 8.6
mgd from ground water sources, and this use category
represents the greatest amount of ground water withdrawal
in the study area. Domestic water users are defined as rural
and suburban homes not served by public water-supply
systems and represent about 25 percent of the area’s
population. The domestic water use was computed by
multiplying average daily per capita use (80 gpd) by the
population not served by public water systems (107,153).
Ground water use by this category is expected to remain
relatively high, increasing by 92 percent to 16.5 mgd, by
2000.

Self-supplied industry used 17.2 mgd, 5.3 mgd of which
was obtained from wells. Projected industrial ground
water use for 2000 is 6.7 mgd.

Water use by farms in the area is relatively insignificant.
The total amount of water used for livestock and irrigation
was less than 1 mgd in 1980 and is projected to rise to only
3.2 mgd by 2000. About 70 percent of that increase, or 2.2
mgd, will be used for irrigation. Less than 800 acres of
farmland were irrigated in 1980.

By far the largest withdrawals are made by thermoelec-
tric power plants. Three plants withdrew a total of 372
mgd of surface water, of which 16 mgd was saline surface
water. projected withdrawals for 2000 are 432 mgd. Non-
withdrawal use for hydroelectric power generation is not
given in Table 3, but it averaged 10,000 mgd in 1980.

IRRIGATION THERMO-

COUNTY MUNICIPAL DOMESTIC INDUSTRIAL LIVESTOCK (ACRES) ELECTRIC TOTAL
BERKELEY :
Ground water 0.834 5.572 2.245 0.040 0.130 - 8.821

. (175)
Surface water — _ 10.181 .050 .156 356.000 366.387
210)
Total 834 5.572 12.426 .090 .286 356.000 375.208
(385)
CHARLESTON
Ground water 2.116 1.239 .030 222 — 4.451
(300)
Surface water 65.664 - .020 — 16.000 81.702
(saline)
Total 67.780 1.239 .050 222 16.000 86.153
(300)
DORCHESTER
Ground water 1.772 1.760 2.236 060 — - 5.828
Surface water —_ — 1.710 .060 060 — 1.830
(80)
Total 1.772 1.760 3.946 120 .060 . 7.658
(80)
TOTAL
Ground water 4.772 8.571 5.325 130 352 - 19.100
475)
Surface water 65.664 - 11.909 130 216 372.000 449,919
(290)
Total 70.386 8.571 17.234 .260 .567 372.000 469.019
(765)




NUS CORPORATION AND SUBSIDIA

Reference No. 5 —JN NOTEI

Summerville Water System

CONTROL NO: DATE: TIME:
September 23., 1987 0900

DISTRIBUTION:

Plant Site File

BETWEEN: OF: PHONE:

South Carolina Dept.

Harvey Wilkins of Health (803 ) 554-5533
AND:

Carol Doran NUS Corporation LD 10~1-87
DISCUSSION:

Summerville gets their water from both surface and groundwater sources. Summerville

has a surface water treatment plant that gets its water from the Edisto River.

Summerville also has 4 deep wells and is currently drilling a 5th well. Mr.

Wilkins knows that the wells are at least 1000 feet deep or greater but does not

know exact depth or location of these wells.

Summerville also gets some water

from the city of Charleston.

Additionally, the Dorchester County Water Authority has several groundwater well

systems in the area.

ACTION ITEMS:

NUS 067 REVISED 0685
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HNUS

CORPORATION

1927 LAKESIDE PARKWAY
SUITEG14

TUCKER, GEORGIA 30084
404-938-7710

C-586-9-7-92

September 18, 1987

Mr. Robert Jourdan

Site Investigation and Support Branch
Waste Management Division
Environmental Protection Agency
345 Courtland Street, N. E.

Atlanta, Georgia 30365

Subject: Preliminary Assessment o So tmnp:
Plant Site 4fiamens CASREWE €T psen
Summerville, South Carolina ~

TDD No. F4-8709-39
EPA ID No. $CD 061525192

Dear Mr. Jourdan:

Enclosed please find two copies of the revised Preliminary Assessment for the above
referenced site. More information on this site will be provided at a |ater date.

If you have any questions, please contact me at NUS Corporation.

Very truly yours, Approved:

Carol A. Doran WM/
/

CAD/mb

Enclosure N#W_ VASTELAN —

e v DrpuT ShTE -
ITH EKKON ErtEL (O
COURINY /S aed ER%

! 78w
fu,/&me.ex/,//? sc
RI#83

cc: Scott Gardner
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Summerville  Pump PRELIMINARY ASSESSMENT
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Site Description: The Plant Site is located on Highway 78W, Summerville, Dorchester County,
South Carolina (1} (Figure 1).

Description of Hazardous Conditions, Incidents and Permit Violations: The Plant Site consists

of 25,000 pounds of yarn buried at the site on a one time basis. The yarn had trace amounts of

mercury and cadmium (1),

Nature of Hazardous Materials: Cadmium affects the lungs and kidneys (2). Mercury has an
adverse effect on the central nervous system (2),

Routes of Contamination: Since wastes were buried, there is a potential for groundwater
contamination.

Possible Affected Population and Resources: In the Summerville area, the surficial aquifer is

less than 30 feet thick. The surficial aquifer is underlain by the Cooper Marl, which is 170 feet
thick in this area. The Cooper Marl is extremely impermeable. Only a few feet of this
formation need be present to effectively retard the vertical movement of groundwater (4).

The Cooper Marl is underlain by at least five aquifers of varying productivity (4).

The thin surficial aquifer produces very little water in the Summerville area. Wells must be
drilled through the impermeable Cooper Marl to encounter producible amounts of
groundwater for domestic use (4).

The City of Summerville uses a mix of surface water (from their own treatment plant and
water bought from Charleston) and groundwater. The majority of their water comes from
their own wells (3.4.5). Summerville has five wells located throughout the city. These wells
average 1,840 feet in depth 3.5). The Summerville wells produce from the sand layers of the
Middendorf and Black Creek formations. The screened internal for these wells is between
1,600 and 1,700 feet (4).

Information concerning the exact location of these wells is unavailable.

-1-



F. Recommendations and Justification: Since the buried yarn contained only trace amounts of
contaminants, and the aquifers used in the area are overlain by an impermeable Marl 170 feet
thick, a priority for site investigation of none is recommended (1.4).
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S.TE DISCOVERY FORM

part 1: Information necessary to add a site to CERCLIS

ACTION: A
EPA ID: 5€D061525192 _

SITE NAvE: ___Plant Site___ (Exxon Chemical Company) _____ SOURCE: R (R=EPA, T=STATE
STREET: ___ ___| Highway 78 W_ __ _ _ __ _______ CONG DIST: Q] (optional)

CITy: ________ Summeryille _______ ZIP: 20483 - ____

CNTY NAmME: ___Dorchester ___ __________ CNTY CODE: 035 (optional)

LATITUDE: 33 7 01 ~ 06.0 LONGITUDE: 080 /10 7/ 42.Q0 (opticnal)

INVENTORY IND: Y REMEDIAL IND: Y REMOVAL IND: N FED FRC IND: N

RPM NAME: Scott Gardner RPM PHONEs 404 - 347 - 2234 (EPA Project Offic

SITE DESCRIPTION: (optional)

--.25,000 pounds_of yarn were buried at the site. _The yarn did _—
_-have trace amounts of mercury and cadmium._ _The majority of the ____
-_waste, however, had_no mercury or cadmium._ __ -

Part &: Other site information

DATE SITE FIRST
REPORTED: / / __ REPORTED BYs__ _ oo

REASON FOR LISTING:

- . - = e D b D - —— LD D . — G - — =" W S W W date ——— e P D G T U Y D i - i Gt A D T T G > D - D P T S D = S S D D W W U W A -
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v ) Reference No. 1 —
{ 5‘7 3~ $§oO

g ‘. L —_— e ————
g . — JREGION | SITE NU'ADER (10 he sam ]
4 F_:;";_‘ - POTENTIAL HAZARDOUS WASTE SITE ' eigned Ly HQ
[N P IDENYIFICATION AND PRELIMINARY ASSESSMENT 2 LAas5

MuTE: This fc=. tc cemplet=d for each polentio! hozardous waste site to help ret priorities for site inspection. The informeion
cubriitted 24 nig for. 18 based ou svailable records end mey be upceted on subsequent fortas as a result of additional inquirizs

aasd cpetits Inspacticns.

GEMERAL NSTRUCTIONS: Corpl:te Sections 1 and ITI through X a3 nompletely as possible before Section Il (Prcliminary
Asaceruont), 'iie Uit {21 in the Kexional Hezascous Weste Log File and submit & cocy to: U.S. Eavironmental Protection
A ;cucy: Site Tiazirag Syeiem; Hezindous Waste Enforcement Task Force (£N-115); 401 M St., SW; Waushington, DC 20460,

i. site lDE?OIlFiCAlLON
B. SYREE T (or ether Identitier)

A, SITE MAM L .
G XXON CHEMICAL caumvy(el-ﬂw Hwy 18 W

C. CITY ‘.f 0. STATE €. ZIP CODE F. COUNTY NAME
SUMMERVILLE Sc Z7483 L
G, OFHENWOPERATOR (I knewn)
1. NAME 2. TELEPHONE NUMBEN
@ 0 Otove R723 ~s80°
H, TYPE OF DV R ARSHI

D). reoemar. T2, stave [Js county "4 vuniceal (s private  [C6 unxNoww

L $'TE DLSCRIPTION

o Koo o %;M@ggdr

4. HOW ICENTIFITCD (l.0o, cltizon’s complai citations, etc.) K. D/ TE IDENTIFIED
(mo., day, & yr)

-
L. PRINCIPAL STATE CONTAC™
1. NAME 2. TELLPHCONE NUVMBER

Al V- R a7 2r2-396%
\m—-. -

1o FRELIMINARY ASSESSiHENT (corrplete this section lus.)
A AT PAREMY SETIOUSNESS OF PROODLEM

. wicw 2. weorun [J3 Low .4 NONea . vncvown . ® ’

3. RECOMMENDATION

{11 N0 2CTIO4 NCEDED (no Aaserd) 2. tMMEDIATE SITE INSPECTION NEEDED
8. TENTAT VELY SCHADULED FON:

3. SITC INSPICTION NEEDED
- a. TEHTATIVELY SCHEDULED FOR: b WILL BE PERFORMED BV:

D Wi EE PERYORMELD BY:
. 81TE INSPECTION NEEDED (low priseity’

C. PREPARER INFORMATION
t. NAME
A, SiTE STATUS
LIACTIVE (Thase inluserial or 2. INACTIVE (Those LT‘ 3. OTHER (specily): — e
ELJmIc}".‘ .4...(...7_‘;. ,-.,:.,.;,.,, used l 1ee which ne longer neoivJ ¢ hose sitee th:l include such :ncidents ¢’ gn?:mh.' d'mpir .*® where
fos weolo .rortment. stocese, or diepcesl | VOIN8) no regular er continuing uvse of the site lor waste Jisposal hee occurreds)

€0 8 ccitiruing basils, sven I InKO~
quongly,)

3. DATE 810+, doy, & yio)

3/340 31

2. TELEPHONE NUMBER

221 2942

Il SITE INFORHMATION

B. IS GENEPATOR ON SITL?

O wo [ 2. YES (specity genorator's tour—digit SIC Code):
'C. AREA OF SITC (in ecres) D. IF APPARENT SERIOUSNESS OF SITE IS RIGH, SPECIFY COCRDINATES

1. LATITUDE (dogiamin.~00c.) 2. CONGITUOE (dog. =min.—sec.)

E. ARE THEAE T1_DINGS ON THE SiTE?
D 1. KO | ; 2. YES (epecity):

Contrnue On IKover o

T20670-2 (1 979)



Cortinind From Front

V. L RACTERIZATION OF SITE ACTIVIT

ladicate the major site activity(irs) and dotails relating 10 each activity by marking *X® itrrrie appropriate boxes.

b—’f-'l A. TRANSPORTER -] 8. STORER }-3- -C. TREATER X 0. DISPOSER
Y. AAIL t. PLe 1. FILTRATION . LANDFILL,
2. SHID 2. 3URFACE IMPOUNDMENTY 2. INCINERATION la LAND®ARM
3. BARGE 3. DHUMS 3. VOLUME REOUC TION . OPCN DUMP
& TRUCK 4., TANK. AROVE GROUND 4. RECYCLING/MECOVENY o . Su'lincl IMPOUNDMENT
R, PILELING 3. TANK, PELOW GROJUND S CHEM./Bre 8, THEATMENT .'M':DNIGHT DUMPING
e OTHEM (sprcily): 8. OTHER (specily): 8. BIOLOGICAL TRELTMENTY 'NCINERA TION
7. WASTE O'L REFROCESIING 7. UNCERGROUND INJECTION
8. LOLVENT RECOVERY . QTHER (specily):
| [o. oTmeRr (specify). onr Acueld o Lle

€. SPECIFY DETAILS OF SITE ACTIVITIES AS NEEDED

V. WASTE PELATED INFORMATION

A. WASTE YYPE

CJr unknown [J2 Liquip

(X». soLio

Je siLuoce

s cas

T JNKNOWN

[ Js. roxic

[Tl1o oTrER (arecity):

8. WASTE CHARACTRRISTICS
)2 conmosive
17 meacrive

CJs. 1eniTasLe

5s menr

(CJe mavpicacrive
e riammasce

s MauLy voLATiLE

C. WASTE CATEGORES

1. Are records ¢f wastes availaedle? Specify itema such as manifcsts, inventesies, ete. below.

2. Estimate the amount(specify unit of mcasure)of waste by category; mark ‘X’ to indicate which wastcs are present.

s. SLUDGE

b. OIL

¢c. SOLVENTS

d. CHEMICALS

e, SOLIDS

[, OTHER

AMOUNT

AMQUNT

AMOUNT

AMOUNT

AMOUNT

AMOUNT

UNIT OF MEASURE

UMIT OF MEASURE

UNIT OF MEASURE

JUNIT OF MEASURE

UNIT OF MEASURE

UNIT OF MEASURE

() ALUMINUM
sLUDsGE

|

(8) OTHEN(spocity):

X'ltneane, X linowy ' X'JiinaLogEnaTED | X - ’ ‘X] . LABOKATORY
F— LIGVENTS waASTES =1 soLvINTS =]t AcIDS (1 FLYASKH F'Y) BramMACEUT.
IBMETALS _le)OTnll(o’oclly): (2INON-HALOGNTD 123 PICKLING .
sLuUDGEs souvenys ] Liguons (21 ASHESTOS 2IHOSPITAL
(NeoTW ’__,ulO‘l'Htl(cpoeily)f (3 CAUSTICS u'::::":g{gmc: (31 RADIOACTIVE

(4} PESTICIOES 2]

V¥ ERAOUS
SMLTG. WASTES

(A)MUNICIPAYL

(8310YRS/INKS ‘3

) NON-FERKOUS
SMLTG. WASTES

|ed 181 O THER(SPOCiTY):

(8) CYANIDE

(7 PHENOLS

(8)HALOGENS

(M1OIMETALS

MU OTHER(specily N

1) O THE R (speciiy):

EPA Form 120702 (10-79)

PAGE 20F 4

Continue On Page 3




Contingre1 From Page 2

A

JTE PELATED INFONMATION (contin

T ey T T T
3. LIST SUBSTANCES OF GREATEST L.<CERN WHICH MAY BE ON THE SITL (place in deeleriding order of hazard).

4, ADDITIONAL COMMENTS OR NARRATIVE OESCRIPTION OF SITUATION KNOWN OR REPCRTED TO EXIST AT THE SITE.
N N . N

V1. HAZARD DESCRIPTION

A. TYPE OF HAZARD

8.
POYTEN-
TIAL
HAZARD
(mark ‘X*)

c.
ALLEGED
INCIDENT
{mark ‘X')

O. DATE OF
INCIDOFNT
(mes, day,yr.)

E. AEMARKS

1. NO HAZARD

2. HUMAN HEALTH

3, NCN-WORKER
*INJURY/CXPOSURE

4. WORKER INJURY

s CONTAMINATION
‘OF WATEA SUPPLY

'Y CONTAMINATION
‘OF FOOD CHAIN

9, COMTAMINATION
‘OF GAROUND WATER

o. CONTAMINATION
" OF SURFACE WATER

» DAMAGE TO
* FLORA/FAUNA

10. FigH KiILL

1" CONTAMINATION
COF AIR

13. NOTICEABLE ODORS

15. CONTAMINATION OF 80IL

14. PROPERTY DAMAGE

15. FIRE OR EXPLOSION

1e. SPILLS/LEAKING CONTAINERS/
* RUNOFF/STANDING LIQUIDS

19 SAWER, $10AM
' DAAIN PROBLEMS

18. EROSION PROSLEMS

15. INADEQUATE SECURITY

20. INCOMPATIOLE WASTES

21. MIDNIGHT DUMPING

J22. OTHER (epecily):

EPA Fom 72070-2 (10-79)

PAGE ) OF &

Continue On Reverse




Continued &,-.m Front

VII. PERMIT INFORMATI’
A. INDICATE ALL APPLICABL  IRMIN. HELD BY THE SITE.

N
—

] 1. nepEs PERIT  [[] 2. SPCC PLAN [ 3. sTATE PraMiTepectiy):
J & ainrermTs [ 5. LocaL PermIT [ 6. ACRA TRANSPORTER
[ 7. mcrastorer  [[] o ACRA TREATER [} 9. RCRA DISPOSER

C] 10. OTHER (epecity):
P. IN COMPLIANCE? )

3. ves Jaw~o [C] 3. unknown

4. WITH RESPECT TO (llet regulation neme & number):

VII. PAST REGULATORY ACTIONS

D A. NONE G 8. YES (summaerize delow) -
] A4 at or on:
(] a. nonE T 0. YES (coswiets iteme 1,2,3, & ¢ betow)
2 DATER OF ‘13 PERFPORMED
1. TYPR OF ACTIVITY PAST ACTION 8Y: 4. 0ESCRIPTION
(o, day, & yr.) (BPA/State)

X. REMEDIAL ACTIVITY (paat or on-going)

(J a. none (] ®. YES (complete iteme 1,2, 3, & 4 below)
2.0ATRE OF 3. PERFOAMED
1.TYPE OF ACTIVITY PAST ACTION a8yY: 4. 0CSCRIPTION
(mo., day, & yt.) (EPA/State)

NOTE: Based on the information in Sections Il through X, fill out the Preliminary Assessment (Section [I)
information on the first page of this form.
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Reference No. 2

KIRK-OTHMER

ENCYCLOPEDIA OF
CHEMICAL TECHNOLOGY

THIRD EDITION

VOLUME 13

HYDROGEN-ION ACTIVITY
TO
LAMINATED MATERIALS, GLASS

A WILEY-INTERSCIENCE PUBLICATION

John Wiley & Sons
NEW YORK e« CHICHESTER « BRISBANE o TORONTO

/98]
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Table 1{continued)
CAS Current OSBHA NIOSH recommendation
Registry environmental for environmental Heslth effect
Substance Number standard exposure limiL® considered Comments
benzene [71-43-2) 10-ppm, 8-h TWA; 26.ppm 1-ppm celling (3.2 mg/m?) (60-  blood changes including blood testing required
acceplable ceiling; 50-ppm min) leukemia
maximum ceiling {10-min)#
benzoyl {94-36-0) 5-mg/m?, 8-h TWA 5 mg/m? TWA airway and eye irritation,
peroxide skin effects
benzylchloride  [100-44-7) 1-ppm (6 mg/m?), 8-h TWA 5 mg/m? ceiling (16-min) irrilation; skin and eye chest x-ray and pulmonary
effects function testing required
beryllium [7440-41-7} 2 pm/m?, 8-h TWA; 0.5 gm/m? (130-min} lung cancer pulmonary function chest x-ray,
. 6-um/m?, acceptable and sputum cytology required
eeiling; 25 ym/m? maximum
ceiling (30-min)
boron (7637.07-2) 1-ppm ceiling none recommended respiratory system eflects dequnte p es for snmpling
trifluoride and analysis not available;
pulmonary funclion testing
required
cadmivm {7440-43-9) 0.1 mg/m?, 8-h TWA; 0.3 40 ym CD/m?, TWA; 200 um lung and kidney effects urine and pulmonnary function
mg/m? ceiling (fume; CD/m? ceiling (16-min) testing required
erroneously published as 3
mg/m?) 0.2 mg/m?, 8-h
’ TWA; 0.6 mg/m? ceiling
{dust)
carbaryl {63-25-2) 6mg/m?, 8-h TWA 5 mg/m?, TWA nervous and reproductive medical warnings of possible
system effects effects on reproductive system
and minimum exposure during
pregnancy required; skin and
: eye contact to be prevented
carbon black j1333.86-4] 3.6 mg/m?, 8-h TWA 3.6 mg/m? TWA; 0.1 mg/m?® lung, heart, and skin effects;  chest u-rays, pulmonary funclion
TWA in presence of polycyclic cancer testing, ECG, and sputum
aromstic hydrocarbons cytology required
carbon dioxide  {124-38-9]  5000-ppm, 8-h TWA 10,000-ppm TWA (18,000 mg/  respiratory effects
: m?) 30,000-ppm ceiling
(64,000 mg/m?) (10-min)
A I3t QU prow i v oiea.

carbon disulfide

carban

enneids

175.15.0] 20-ppm, 8-h TWA; 30-ppm

scceptable ceiling; 100-ppm
maximum ceiling

[630.08-0)  60-ppm, 8-h TWA

1-ppm TWA (3 mg/m3); 10-ppm
ceiling (30 mg/m?) (16-min)

35-ppm TWA (40 mg/m?); 200-
ppm ceiling (229 mg/mY)

heart, nervous, and

employees Lo be advised of
potential effects on

reproductive syst
effects
heart effects

reproductive system
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Table 1 (continued)

CAS Current OSHA NIOSH recommendstion
Registry environmental for environmental Health effect

Subst Numb standard exponure limit? cunaidered Cuimmenta

malathion [121-75-5) 15 mg/m* B-h TWA 16 mp/m* WA nervous system elfecls skin contact to be preventesd;
blood mounitoring required

mercury, 17439-97-6) 0.1 mg/m? ceiling 0.06 mg/m? TWA central nervous system and

inorganic mental effects
methyl alcobol [{67-66-1) 200-ppm TWA 200-ppm TWA (262 mg/m¥); blind; metabolic acidosi

800-ppm ceiling {1048 mg/m?)
(15-min)

4,4"-methylene-  [101-14-4] none—standard remanded by 3 um/m? TWA,; skin contact to  cancer chest x-ray, blood snd urine

bis(2-chloro- court be avoided testing required

aniline*
raethyl {296-00-0] none 0.2 mg/m? TWA nervous system effects skin contact to be prevented;

parathion blood monitoring required
methylene {76-09-2)  500-ppm, 8-h TWA; 1000-ppm  756-ppm TWA (261 mg/m?); central nervous system blood monitoring required

chloride scceplable ceiling; 2000- 500-ppm ceiling (1740 mg/m?) effccis; carbon monoxide

ppm mazimum (8-min in 2 to be lowered in presence of toxicity
. h) carbon monoxide

nickel carbonyl® [13463-39-3) 7 um/m? (1-ppb), 8-h TWA 7 pm/m? (1-ppb) TWA cancer recommendations (or chest x-ray,

nickel, inorganic [7440-02-0]
and
compounds

nitric acid |7697-37.3]

nitriles {75.05-3)

[3333.52.6}
|78-82-0)
{107-12-0}

|111-69-3)
{110.61-2}

[75.86.5)

1107.16.4)

1 mg/m? 8-h TWA

2-ppm, 8-h TWA

70 mg/m? (40-ppm), 8-h TWA
{acelonitrile); 3 mg/m?,
{0.5-ppm), 8-k TWA, (skin)
(tetramethyleuccinonitrile)

16 um Ni/m? TWA

2-ppm TWA (6 mg/m")

to be TWA values:

acetonitrile: 34 mg/m? (20-
ppm); N-butyronitrile
(109-74-0]: 22 mg/m? (8-ppm);
lsobutyronitrile: 22 mg/m?
(8-ppm); proplonitrile: 14
mg/m? (6-ppm);
malononitrile: 8 mg/m? (3-
ppm); adiponitrile: 18 mg/m?
(4-ppm); succinonitrile: 20
mg/m? (6-ppm)

to be ceiling values (15-min):

acetone cyanohydrin: 4 mg/m?
(1.ppm); glycolonitrile: 5
mg/m3 {2-ppm); tetramethy)-
succinomitrile: 6 mg/m? ({-

skin effects; lung and nasal
cancer

dental eronion, nasal/lung
irritation

pulmonary function, and urine
monitoring

chest x-ray and pulmonary
function testing required

hazardous liquid, eyes nnd shin,
chest x-ray required

hepaltic, renal, respiratory, chest x-ray and pulmonary
cardiovascular, function testing required;
gestrointestinal and trained personnel and first-aid
nervous system effects kits to be available during use;
hazardous substances, akin and
eyes
]
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GEOLOGIC FRAMEWORK

The rock units underlying Charleston, Berkeley, and
Dorchester Counties represent a broad range of
lithologies, depositional environments, and ages (Table 1).
The oldest units, the Middendorf, Black Creek, and
Peedee Formations, are of Late Cretaceous age and were
deposited in environments ranging from continental to in-
nershelf marine. Their lithologies are predominantly
clastic, consisting of sand, silt, and clay. The bulk of the
units overlying the Late Cretaceous formations consists of
the Tertiary Black Mingo Formation, Santee Limestone,
and Cooper Formation. These units are the result of
deposition in marine environments ranging from marginal
marine to outer shelf. Sand, silt, and clay dominate the

LITHOLOGY

WATER-BEARING CHARACTERISTICS

Highly variable. Light-colored fine-to
medium-grained sands, shelly sands,
and shell beds; varicolored clays. Locally
coarse-grained sand or gravel; thin lime-

Ground water occurs under water-table or
poorly confined conditions. Transmissiv-
ities are generally less than 1,000 ft'/day.
Well yields are variable, ranging from 0 to
200 gpm. Water is commonly acidic at
shallow depths and high in iron.

Fine, sandy, phosphatic limestone, and
thin remnents of sand and clay. General-
ly absent from study area.

Pale-yellow, sandy, fossiliferous
limestone. Present to the northwest
along the Edisto River.

Pale-green, or yetiowish-gray to ofive-
brown, sandy, phosphatic limestone.
Harleyville Member: phosphatic, cal-
careous clay to clayey, very fine-grained
limestone. Parkers Ferry Member:
glauconitic, clayey, fine-grained, abun-
dantly fossiliferous limestone. Ashley
Member: phosphatic, muddy, calcareous

Confining unit. Porous bryozoan lime-
stone unit of limited extent will yield up
to 300 gpm of freshwater. Yields
unknown quantities of brackish water in
southern Charleston County.

Creamy-white to gray, fossiliferous,
locally phosphatic limestone. Moultrie
Member: biosparrites and bryozoan hash.
Cross Member: brachiopod-bivalve

Artesian, except in outcrop areas. Typical-
ly yields less than 300 gpm. Calcium
bicarbonate type water with iron com-
monly in excess of 0.3 mg/L. Contains
brackish water along coast.

Fossiliferous, white to pale gray lime-
stones, green to gray argillaceous sands,
carbonate-and silica-cemented sand-
stones, and dark-gray to black clays.

Artesian. Transmissivities range from 500
to 8,500 ft*/day. Will yield 300 to 500
gpm in most areas. Water is soft, alka-
line, sodium bicarbonate type. Locally,
contains high fluoride and brackish water.

Olive-to-medium gray, fossiliferous,
muddy sands and olive-to-medium gray,
silty and sandy calcareous clays.

Artesian. Poor aquifer, yielding less than
300 gpm. Very mineralized sodium
bicarbonate type water with high concen-
trations of fluoride. Contains brackish
water along coast.

Gray to gray-green muddy sands, sifty
clays, fine-to-medium grained white to
gray sands, and shelly limestones with
minor amounts of glauconite, phos-
phate, mica, and pyrite.

Artesian. Transmissivities range from 930
to 2,000 ft’/day. Yields 250 to 1,000 gpm.
Water is soft, alkaline, sodium
bicarbonate type. Fluoride exceeds 1.6
mg/L in eastern half of study area.

Red, brown, and gray-green, poorly
sorted feldspathic sands, and reddish or
gray-green clay, silty clay, and clayey silt
in lower haif. Red, brown, vellow to
olive-gray clay and silty clay, and
greenish-gray, muddy, locally feldspathic
sand in upper half.

Artesian. Transmissivities are probably
less than 4,300 ft!/day in most areas.
Yields range up to 2,000 gpm. Very min-
eralized, sodium bicarbonate type water.
Fluoride concentrations up to 11 mg/L.

Table 1. Stratigraphic units and their water-bearing characteristics.
SYSTEM SERIES FORMATION
Quaternary Holocene Terrace
and Deposits
¢ Pleistocene
stone beds.
Miocene Hawthorn
Edisto
Tertiary Oligocene Cooper
sands.
Eocene Santee
Limestone
. biomicrite.
Tertiary Paleocene Black
Mingo
Peedee
Cretaceous Upper Black
Cretaceous Creek
Middendorf
Triassic Unnamed

Diabase, basalt, or quartzitic sandstone,
depending on locality.

Hydraulic properties are unknown. Prob-
ably a poor source of water.

“

9



Lt as Stlhatenbl

(0LEL "oned) woig)

w04 obm ome  [wai)
wortew senmy (1]
vonowso g mdoog 31 ]

UORERIO J LIOYIMEH ~I¢L

MOILYNY X3

wqyr

o

- .
° .

ALNNOD

Aﬁ\.;ﬂ\l«.ﬁt\s.. .
Pt \o&;\\/\w <

ANDIY3IY

N\
:)/ i ),cM: Ny

/pv @ ) NOYI
ELLAT

o P

oL

ul

0T%igy

sl

Generalized areal geology of Charleston, Berkeley, and Dorchester Counties.

Figure §.

10



v

g

ower part of the Tertiary section, and pure

very impure limestone dominates the upper part. The
to ¢ Tertiary units are in turn overlain by a shallow se-
ma]:ce of sand, silt, clay, and shell having an average
?hu,'zkness of less than 50 ft. Tertiary and Quaternary rocks
are exposed at various locat.lons. and‘the.general dlSll‘lbU°
tion of their subcrop areas is shown in Figure §.

The stratigraphic units that occur in the study area are
part of a wedge of successively overlapping formations
that thicken coastward from a feather edge at the fall line
1o about 3,000 ft at the southern extreme of Charleston
County. Within the limits of the study area they have an
average thickness of about 2,200 ft. The Late Cretaceous
units lie at depths of 300 ft or more and crop out 30 to 70
miles north and west of the study area. Their occurrence is
defined in cross section (Figs. 6, 7, 8, and 9).

jithology in the |

Pre-Cretaceous Basement Rocks

well-indurated sedimentary rocks and their metamor-
phic equivalents, volcanic flows, or crystalline rock such as
granite underlie the unconsolidated sedimentary forma-
tions of the Coastal Plain. These rocks do not represent the
true ‘‘basement’’ but are herein referred to as such for con-
venience.

Recent studies of seismic activity in the Charleston area
have greatly modified traditional beliefs concerning the
nature of these rocks. It was previously thought that the
consolidated rocks underlying the Coastal Plain sediments
were buried extensions of metamorphic and intrusive rocks
exposed in the Appalachian Piedmont Province. However,
the Coastal Plain basement is much different and is more
complex than previously supposed.

Much of the basement surface beneath Charleston,
Berkeley, and Dorchester Counties is dominated by an ex-
tensive volcanic field and large mafic plutons mixed with
or separated by units of consolidated clastic rock. Three
deep test wells drilled in the area have encountered differ-
ing lithologies beneath the unconsolidated Coastal Plain
sediments. The basement test well at Summerville is
reported to have penetrated volcanic diabase at — 2,430 ft
msl; the Clubhouse Crossroads well pentrated 138 ft of
basalt beginning at —2,430 ft msl and a deep well at
Seabrook Island encountered fine-grained quartzitic sand-
stone at — 2,670 ft msl.

The basalt encountered at Clubhouse Crossroads is
similar to basalts from the Atlantic-type continental
margins of eastern North America, Tasmania, Antarctica,
and South Africa and have estimated ages of 94.8 to 109
million years. The basalts are of a type associated with ten-
sional faulting, hence suggesting the existence of a buried
Triassic basin beneath the Charleston area (see Gottfried
and others, 1977).

The basement surface, shown in Figure 10, dips general-
ly south-southeast at an average rate of about 40 ft per
mile. It lies at approximately — 1,500 ft msl in northern-
most Berkeley and Dorchester Counties, dipping to
-3,000 ft msl in southern Charleston County. A trough-
like depression in the basement surface west of Charleston

11
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has been defined by Campbell (1977) and Ackerman
(1977).

Features within the basement rocks are shown in Figure
1. The features include east-west and northwest trending
faults through northern Berkeley and Dorchester Coun-
ties, large northwestern trending diabase dikes, and several
large Triassic (?) plutons whose tops occur at about
—4,900 ft msl or about 2,600 ft below the basement sur-
face (see Popenoe and Zietz, 1977). Layers possibly
representing deeper volcanic flows or the true crystalline
basement have been identified at several depths below the
basaltic basement surface (Ackerman, 1977; Campbell,
1977; Phillips, 1977).

Cretaceous Units

Middendorf Formation

The name ‘‘Middendorf’’ was applied by Sloan (1904) to
presumed Lower Cretaceous exposures near the town of
Middendorf, Chesterfield County, South Carolina. Berry
(1914) assigned the unit to the Upper Cretaceous, and
C.W. Cooke (1926) revised the terminology and correla-
tions of earlier investigators and included the ‘‘Midden-
dorf’’ and lower beds of Sloan (1907) and the ‘‘Midden-
dorf"’ arkose member of Berry (1914) in the Middendorf
Formation. Cooke (1936) later considered the Middendorf
and ‘““Hamberg’’ beds of Sloan to be similar to the
Tuscaloosa Formation of Alabama, and he used the name
“Tuscaloosa’’, as did Mansfield (1937). Dorf (1952) re-
ferred to the Formation in Chester County as the ‘‘Mid-
dendorf Member’’ of the Black Creek Formation and to
the underlying rocks as ‘‘Lower Cretaceous (undifferenti-
ated.”’ Subsequently, Heron (1958b) and Swift and Heron
(1969) returned to the term Middendorf Formation for its
occurrence in the Cape Fear area of North Carolina. The
USGS has recently used the term for Upper Cretaceous
units within the boundaries of the present study area
{Gohn and others, 1977; Hazel and others, 1977).

Gohn and others (1977) also described an underlying
unit at Clubhouse Crossroads as the ‘‘Cape Fear Forma-
tion”. Gohn and Hazel (1979) suggested that the Midden-
dorf and Cape Fear Formations of Gohn and others (1977)
and Hazel and others (1977) are not the same units as those
5o named in the outcrop areas. Therefore the Middendorf
and Cape Fear Formations of Gohn and others (1977) and
Hazel and others (1977) are grouped under the name
““Middendorf’’ in this report for the sake of convenience.

The lower 200 ft of the Middendorf Formation (Cape
Fear of Gohn and others, 1977) is composed of inter-
bedded red, brown, yellow, or olive-gray clay and siity
clay; and greenish-gray, muddy, locally feldspathic sand.
The sand and clay contain varying amounts of mica,
pyrite, and shell fragments. The upper part of the forma-
tion consists of a cyclical sequence of red to reddish-brown
and gray-green, poorly sorted feldspathic sand, reddish or
red and gray-green mottled clay, clayey silt, and silty clay.
The sediments represent continental and marginal marine
depositional environments (see Gohn and others, 1977).

h
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The top of the formation occurs at about — 1,000 ft msl
¢ St. Stephen, — 1,860 ft msl at Clubhouse Crossroads,
2 dat 2,180 ft msl at Kiawah Island. The average dip of
the surface of the formation is southwest at about 36 ft per
mile. The formation is 600 ft thick at Clubhouse
Crossroads and approximately 600 ft thick at Kiawah
jsland, with the thickness increasing toward the southeast.

Black Creek Formation

Ruffin (1843, p. 25) first noted the black shales in Dar-
lington and Florence Counties that were later referred to as
the *‘Black Creek Shales’’ by Sloan (1907, p. 12-14), and
which Sloan (1908) described as the Black Creek Forma-
tion. The term Black Creek Formation has since been used
10 include the Snow Hill Marl Member (Stephenson, 1923;
Cooke, 1926; Dorf, 1952; Heron, 1958a, 1958b) and all or
part of the Middendorf Formation as a member. Swift and
Heron (1969, p. 217) thought the Black Creek inter-
fingered with the Middendorf (Tuscaloosa), a conclusion
predominantly based on outcrop data. Woolen (1978)
assembled both outcrop and subsurface data for north-
eastern South Carolina and suggested a similar contact.

The lithology and palepntology of the formation in the
subsurface of the study area were described by Cooke
(1936), Mansfield (1937), Gohn and others (1977), Hazel
and others (1977), and Hattner and Wise (1980).

Gohn and others (1977, p. 67) describe the formation as
abundantly fossiliferous silty clay, muddy sand, and clean
sands alternating in 50- to 150-ft thick sequences with thin-
]y interbedded sand and clay and some shelly limestone.
The silty clay and muddy sand are gray to gray-green with
minor quantities of glauconite, phosphate, mica, and
pyrite. Locally, macrofossil shells and microfossil tests are
abundant, and the calcium carbonate content is high.
Feldspathic quartzitic silt and well-sorted fine sand occur
near the base of the formation, and well-sorted calcareous
quartz sand occurs in the upper part. The clay has as much
as 20 percent black carbonaceous material. Black Creek
sediments were deposited in environments ranging from
marginal marine to middle shelf (Gohn and others, 1977;
Hazel and others, 1977).

The top of the Black Creek Formation occurs at — 530 ft
msl at St. Stephen, — 1,050 ft, at Clubhouse Crossroads,
and - 1,420 ft at Kiawah Island. The dip is toward the
southeast at a rate of about 30 ft per mile. Thickness in-
creases from about 500 ft in northern Berkeley County to
750 ft in southern Charleston County.

Peedee Formation

The Peedee Formation is named for beds cropping out
along the Pee Dee River in Florence County. Ruffin (1843,
p. 7) first described the ‘‘Peedee beds’’ that were later
designated as the ‘‘Burches Ferry marl’’ at a type locality
in Florence County by Sloan (1907, p. 12-14). Stephenson
(1923) returned to the use of the term ‘‘Peedee,’’ which has
been retained in subsequent publications. The formation
occurs only in the subsurface within the project area.

:
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At Clubhouse Crossroads the formation is represented
by calcareous muddy sand and calcareous mud. There, the
lower part of the Peedee is predominantly composed of
olive- to medium-gray, fossiliferous, muddy sand contain-
ing small amounts of glauconite, phosphate, and mica.
The upper part is composed of olive- to medium-gray, silty
and sandy calcareous caly. Calcium carbonate, in the form
of fossils and cement, ranges from 10 to 40 percent; ac-
cessory minerals include glauconite, phosphate, pyrite,
and mica (Gohn, and others, 1977, p. 68).

The Peedee underlies the entire study area. The top lies
at about ~200 ft msl in northern Berkeley County, dip-
ping southwestwardly to — 800 ft at Clubhouse Crossroads
and —700 ft at Charleston. The average dip is about 25 ft
per mile. Its thickness ranges from 320 to 450 ft, increasing
at about 4 ft per mile toward the south.

Principal Tertiary Units

Black Mingo Formation

The name **Black Mingo’’ was originally applied to ex-
posures of ‘‘shale’” along Black Mingo Creek in adjacent
Williamsburg and Georgetown Counties by Sloan (1907).
He later (1908) used the term ‘‘Black Mingo phase’’ to in-
clude all rocks of lower Eocene age east of the Santee
River. After mapping the outcrop and subcrop areas,
Cooke (1936, p. 41) referred to all Eocene rocks older than
the McBean Formation as the ‘‘Black Mingo formation’’,
As used in this report, the name is applied to strata re-
ferred to as the ‘‘Black Mingo’’ and ‘‘Beaufort (?)’’ For-
mations by Gohn and others (1977) and Hazel and others
(1977).

The Black Mingo is a heterogeneous, fossiliferous se-
quence of white to pale-gray limestone, green to gray
argillaceous sand, carbonate and silica-cemented sand-
stone, and dark-gray to black clay. In the outcrop areas of
northern Berkeley County, the formation chiefly consists
of clay, shale, sand, and limestone; shale and clay being
more abundant in the lower part, and sand and limestone
being more prevalent in the upper part. The sand is white
to pale gray in the absence of glauconite and pale green to
dark green where glauconite is present (Taber, 1939, p. 4;
Poozer, 1965, p. 11; Spiers, 1975, p. 15). Montmorillonite
clay is common in the updip portion of the Black Mingo
(Heron, 1969, p. 34; Heron and others, 1965) and is com-
monly dark gray with small quantities of pyrite. Litho-
logical and paleontological data indicate that the updip
portion of the Black Mingo was deposited in inner-sheif
and marginal-marine environments (Poozer, 1965, p. 11).
Downdip, the subsurface section at Clubhouse Crossroads
reflects a broader range of depositional environments. The
lower segment (Beaufort (?) of Gohn and others (1977)) is
predominantly a yellow-gray to greenish-gray, somewhat
calcareous or sandy clay including glauconite, carbonized
wood, and pyrite, generally deposited in an inner- or
middle-shelf environment. The overlying segment is
similar, consisting of gray-green silty clay and muddy
sand, interbedded sand and clay, and quartzose shelly
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limestone. Illite is the most common clay mineral. Gohn
and others (1977) suggested that these sediants are the
result of inner-shelf and marginal marine envuopments.
Black Mingo sediments generally are a mixture of
detrital material and volcanic ash (Heron, 1969, p. 28).

The silicate minerals, opal and clinoptilolite, are common

in the updip regions of the formation (Heron, 1969, p. 37),
and cristobalite is reported to be abundant in much of the
formation in the Clubhouse Crossroads corehole (Gohn
and others, 1977, p. 63).

The formation crops out north of Moncks Corner in
Berkeley County and throughout much of adjacent
Georgetown and Williamsburg Counties. Its surface dips
south-southwest beneath the Santee Limestone at a rate of
17 ft per mile, lying at sea level in the vicinity of Bonneau
in Berkeley County and dipping to more than — 600 ft msl
in southern Charleston County (Fig. 12). The formation
thickens from approximately 300 ft at Moncks Corner to
400 ft at Seabrook Island.

Santee Limestone

Early geologists grouped the undifferentiated Santee
Limestone and Cooper Formation with the Upper
Cretaceous, until Lyell classed them with the Eocene.
Tuomey (1848, p. 154-169) and Clark (1891, p. 5§2-54) dif-
ferentiated between the Eocene ‘‘Santee beds’’ and the
overlying Cooper Formation, and Sloan (1908, p. 462-463)
later applied the names ‘‘Santee marl’’ and ‘‘Mt. Hope
marl”’ to the limestone. In 1936, Cooke (p. 75) gave the
name ‘‘Santee Limestone’’ to limestone he then considered
as part of the Eocene Jackson Group but which he and
F.S. MacNeil (1952, p. 24) later identified with Claiborne
units. The Santee Limestone is a creamy-white to gray,
fossiliferous and slightly glauconitic calcilutite to
calcirudite. In the outcrop areas it usually contains more
than 80 percent calcium carbonate, and locally it contains
90 to 96 percent calcium carbonate (see Heron, 1962). The
base of the limestone becomes increasingly glauconitic and
arenaceous at the north edge of the outcrop, where it inter-
tongues with underlying limestone of the Wharley Hill
Formation (Poozer, 1965, p. 16-17). Downdip, the calcium
carbonate content decreases to between 40 and 80 percent,
and quartz sand, glauconite, and phosphate percentages
increase (Gohn and others, 1977, p. 68-69). The distribu-
tion of carbonates and sediments is shown in Figure 13.

Two members have been recognized within the Santee
Limestone, the lower unit being referred to as the Moulitrie
Member and the upper unit as the Cross Member. The
Moultrie Member is characterized by biosparites in the
form of mold and cast limestone and bryozoan hashes of a
Middle Claibornian age. The Cross Member unconform-
ably overlies the Moultrie and consists of a brachiopod-
bivalve biomicrite of late Clairbornian age (Ward and
others, 1979). The upper surface of each member tends to
be rich in phosphate and can be identified by a marked
departure from the zero baseline on natural gamma-ray
logs (Fig. 14).

The Santee Limestone lies on the southern flank of the
Cape Fear Arch, from which it has been partially eroded.
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It extends south and west of the arch and underlies all of
the study area except the northernmost corner of Berkeley
County. It occurs at shallow depths in a belt extending
westward from northeastern Charleston County intg
southern Orangeburg County (Fig. 5). The limestone s
overlain by a thin veneer of Miocene to Pleistocene sand
and clay in the subcrop area and by the Cooper Formation
south of parallel 32° 11 '00". The surface of the Santee dips
southward at an average rate of 8.3 ft per mile between
Moncks Corner and Edisto Beach. The dip averages 6 fi
per mile in the outcrop area, and locally is as much as 17 ft
per mile in the subsurface (Fig. 15). Its thickness increases
southward at an average rate of 5 ft per mile and ranges
from a few feet at the north edge of the limestone to more
than 300 ft at Edisto Beach (Fig. 16).

Cooper Formation

The Cooper Formation is the most extensively studied
rock unit in the Trident Area; its earliest observers includ-
ed Vanuxem (1826), Morton (1834), and Lyell (1845).
Toumey (1845) differentiated between the Cooper Forma-
tion and the underlying Santee Limestone. Between 1867
and 1920, when the Charleston area was a major source of
agricultural lime and phosphate, the Cooper Formation
received further attention from Holmes (1870), Moses
(1872), Rogers (1914), and numerous others (Malde, 1959,
p. 4). Many additional reports, addressing the Cooper in
part or in whole, have resulted from recent USGS in-
vestigations into the Charleston earthquake of 1886. These
include Gohn and others (1977), Hazel and others (1977),
Higgins and others (1978), and Ward and others (1979).

The names applied to the formation have been varied.
Ruffin (1843, p. 7), in describing the ‘‘Great Carolina
beds’’ (present Cooper Formation and Santee Limestone),
referred to ‘‘Marl of the Ashley and Cooper Rivers . . . .
His predecessors used a great number of other terms:
“Cooper River Beds’’ (Holmes, 1870), ‘‘Cooper River
Marls’” (Dall 1898), ‘‘Ashley Marl’’ and *‘Cooper Marl”’
(Sloan, 1908), and others. Reports between Stephenson
(1914) and Hazel (1976) generally referred the formation as
the ““Cooper Marl’’. Malde (1959, p. 10) and Poozer
(1965, p. 20) noted that the formation was not a true marl
because of its small clay component and large sand compo-
nent, and the USGS has since accepted the name ‘“*Cooper
Formation’’ (Hazel, 1976, p. 54; in Cohee, 1976).

Early nineteenth century geologists assigned the Cooper
Formation and underlying limestones to the Upper
Cretaceous until Charles Lyell (1845, p. 434) pronounced
the formations Eocene. Toumey (1884), Holmes (1870, p.
13), and Cooke (1936, p. 72) also classed the Cooper with
the Eocene, but Dall (1898), Cooke and McNeil (1952, p.
27), Malde (1959, p. 25), and Poozer (19685, p. 22) referred
it to the Oligocene. Hazel and others (1977, p. 74-75) give
evidence that the Cooper contains both Eocene and
Oligocene beds.

Lithologically, the Cooper Formation is a sandy,
phosphatic limestone that is uniform in color and texture
and has no obvious signs of bedding. Malde (1959, p. 9),
referring mainly to surface exposures, describes the forma-



tion as ‘‘carbonates (25-75 percent), sand (10-45 percent),
clay (2-3 percent), and phosphate (5-20 percent). A
description of a core taken near Summerville is similar:
calcium carbonate (60-75 percent), quartz sand (5-25 per-
cent), clay (10-30 percent), phosphatic sand and pebble
(1-5 percent), and small amounts of glauconite, bone, shell
hash, and mica (Gohn and others, 1977, p. 69). The car-
bonate component consists principally of foraminiferal
shell (Malde, 1959, p. 9, 12; Gohn and others, 1977, p. 69).
Color ranges from pale-green or yellowish gray to olive
brown, becoming lighter when dried.

The Cooper has been divided into three members, which
are, in ascending order; Harleyville Member (Eocene),
Parkers Ferry member (Eocene), and Ashley member
(Oligocene) (Ward and others, 1979, p. 14-26). The
Harleyville varies from a phosphatic, calcareous clay and
clayey calcarenite at the type exposure to a clayey, very
fine-grained limestone in the subsurface. It thins out
northward toward the Santee River and thickens toward
Charleston, filling a local basin. The overlying Parkers
Ferry Member is a glauconitic, clayey, fine-grained
limestone with abundant microfossils and mollusk and
bryozoan fragments; the unit occurs only in the subsurface
and is absent in northern Berkeley and Dorchester Coun-
ties. Phosphatic, muddy, calcareous sand comprises the
Ashley Member, which unconformably overlies the
Parkers Ferry Member and, locally, the Harleyville
Member (Ward and others, 1979, p. 14-26).

The Cooper Formation underlies most of the area south
of the Santee River and occurs near land surfaceina 12- to
20-mile wide east-west trending belt through upper
Charleston, Berkeley, and Dorchester Counties. [t
thickens southward from a few feet in the vicinity of
Moncks Corner to more than 300 ft at Edisto Island (Fig.
17). Its surface dips south-southeast at 8 ft per mile, occur-
ring at about 80 ft msl in northern Dorchester County and
40 ft msl in southern Charleston County (Fig. 18; also see
Malde, 1959, plate 2; Colquhoun, 1961).

Locally, the surface of the Cooper exhibits a relief of 15
to 20 ft. The greatest relief occurs within an erosional basin
in the vicinity of Charleston and is on the order of 40 to 50
ft. Higgins and others (1978, Fig. 1) depict a similarly
oriented basin in the underlying Eocene surface of the
Cooper. Intraformational units also contain some signs of
faulting that are not readily apparent at the surface of the
Cooper, according to Colquhoun and Comer (1973).
However, the apparent discontinuities observed in their
seismic data could instead be related to erosion.

Shallow Tertiary and Quaternary Units

Edisto Formation

Ward and others (1979, p. 26) have applied the name
‘Edisto Formation’’ to the pale-yellow, sandy, fossili-
ferous limestone that overlies the Cooper Formation in
western Dorchester County. They designated the left bank
of the Edisto River, 0.3 mile above S.C. Highway 61 near
Givhans as the lectostratotype. Sloan (1908) originally ap-
plied the name ‘‘Edisto Marl’’; Cooke (1936, p. 86)
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grouped it with the Eocene Cooper Formation in the Vicing.
ty of Givhans; and Malde (1959, p. 26) separated it fr,
the Cooper, referring to the formation under the head;,
of ‘‘Lower Miocene (?) Deposits’’. The Edisto Formatig,
occurs as an erosional remnant southwest of the type loc,,
tion and pinches out to the northeast. In the vicinity of the
Ashley River, Sloan’s ‘‘Edisto Marl’’ is grouped with th,
Hawthorn Formation by Cooke (1936, p. 113-115); Warg
and others restricted the unit to the area northwest of U §_
Highway 17 at the Edisto River.

Hawthorn Formation

The Hawthorn Formation was named from the town of
Hawthorne, Alachua County, Florida (Dall and Harris,
1892, p. 107). C.W. Cooke (1936, Fig. 2) mapped the
Hawthorn into South Carolina as far north as Charleston,
including parts of Sloan’s (1908) ‘‘Ashley’’ and ‘‘Edisto
Marls’’ and generally describing the formation as a middle
Miocene ‘‘fine sandy, phosphatic limestone’’. Johnson
and Geyer (1965, p. 4) reported that the Hawthorn occurs
as a feather edge along the Edisto River, dipping south-
southwest and attaining a thickness of about 120 ft. The
Hawthorn appears to have been removed by erosion in the
Charleston area but may occur locally as thin remnants of
sand and clay (Malde, 1959, p. 28).

Pleistocene Formations

Pleistocene deposits within the limits of the study area
provisionally are represented by the ‘‘Wicomico”,
*‘Penholoway”’, ‘“‘Talbot’’, and Pamlico’’ Formations (see
Cooke, 1936, p. 130-154). The names were adopted from
work by Shattuck (1906), Stephenson (1912), Cooke
(1925), and others. Cooke described the formations as
resulting from a glacially controlled Pleistocene sea whose
retreat was periodically interrupted by rises of sea level.
The result was a topographic succession of terraces and
abrupt shorelines cut during interglacial stands of sea level.
The local occurrence of each formation was therefore
determined on the basis of topographic elevation, as well
as by lithology. Thus the Wicomico lies between + 100 ft
and + 70 ft msl; the Penholoway lies between + 70 ft and
+42 ft msl; the Talbot lies between +42 ft and +25 ft
msl; and the Pamlico lies between + 25 ft and O ft msl. Dif-
fering and more detailed interpretations of the geomor-
phology and lithology of these units have been published
by Flint (1940), Richards (1943, 1959), Doering (1958,
1960), Maulde (1959), Colquhoun (1961, 1962, 1969), and
others.

The Wicomico generally is composed of fine sand, but it
contains some clay, coarse sand, and gravel locally.
Estuarine deposits are coarser and contain more gravel
than sediments deposited in the open sea. The thickness
averages less than 25 ft and rarely exceeds 50 ft (Cooke,
1936, p. 143). As the result of leaching, carbonate clastics
are scarce (Colquhoun, 1961, p. 48).

Cooke (1936, p. 147-148) defined the Penholoway as
deposits laid down when the sea was about 70 ft above
present mean sea level. He gave three locations in Dor-
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¢ County and described a section at Four Hole

te .
;l::mp as 4v: ft of ‘‘dark grey pebbly sand . . . passing
ypward into fine black carbonoecaus sand’’ overlain by 15

it of Fine white crossbedded sand weathering yellow
peach or river deposit)™’. Locally, coarse basal sands in
the Penholoway appear similar to those underlying the
wicomico (Colquhoun, 1962, p. 72). Penholoway
sediments are reported to overlap those of the Talbot in the
vicinity of Summerville (Malde, 1959, p. 36).

The Talbot Formation generally consists of very fine
gray to red or pink thin-bedded sand and clay. Malde
(1959, p. 36) includes it as a unit within his *‘Ladson For-
mation”’. According to Cooke (1936, p. 149), the Talbot
may have been formed in bays and drowned river valleys.
The landward limit of the Talbot is represented by an
abandoned shoreline lying at +42 ft msl.

As described within the confines of the study area, the
pamlico Formation occurs at and below the 25-ft
topographic contour. Adapting a section described by
Sloan (1908) at Johns Island in Charleston County, Cooke
(1936, p. 151) listed a section containing 5 ft of green
glauconite clay-sand, underlain by 3 feet of sand, in turn
underlain by 2 ft of Pleistocene shell. Pugh (1905) reported
179 species of shells collected from the formation in the
vicinity of Charleston. The thickest sequence of Pamlico
deposits occurs in the coastal section of Charleston County
where 40 to 60 ft of sand, clay, and shell overlie the Cooper

Formation.

HYDROGEOLOGY

General Principles of Ground-Water Occurrence

The occurrence, movement, availability, and chemical
quality of ground water in Charleston, Berkeley, and Dor-
chester Counties are intimately related to the geology.
Ground water is obtained from aquifers, geologic forma-
tions that are capable of yielding water to wells or springs.
Aquifers in the study area consist of sand and limestone.
Confining beds overlie or underlie aquifers and are strata
that cannot yield appreciable amounts of water to wells or
springs. The confining beds identified in the study area are
composed of sandy limestone and clay.

Ground water in an aquifer may occur under artesian
(confined) or water-table (unconfined) conditions. The
water level in a tightly cased well penetrating the first few
feet of a water-table aquifer defines the water table, on
which the pressure is atmospheric only.

Artesian aquifers are contained by confining beds.
Ground water in artesian aquifers is under pressure, asin a
pipe, and the water level in a well completed in an artesian
aquifer will rise above the top of the aquifer. The water
level in such a well represents a point on the potentiometric
surface, an imaginary surface to which water will rise in
tightly cased wells completed in the same aquifer. The
slope of the potentiometric surface determines the direc-
tion of flow of water in an artesian aquifer.

Ground water flows from areas of recharge to areas of
discharge. The rate of ground-water movement is depen-
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dent upon the hydraulic gradient and the hydraulic con-
ductivity. Hydraulic gradient is the change in hydrostatic
head per unit of distance and is usually expressed in feet
per mile. Hydraulic gradients are determined from the
slope of the potentiometric surface.

The quantity of water that can be pumped or will flow
from a properly constructed well is dependent upon certain
properties of the aquifer being tapped. These properties in-
clude the hydraulic conductivity, transmissivity, and
storage coefficient. Aquifer properties can be determined
by means of aquifer tests and the use of specific formulas
and graphical computations. When these methods are
combined with adequate geologic knowledge of an area,
useful projections of ground-water availability can be
made.

Hydraulic conductivity (K) is the ability of an aquifer to
transmit water. It is the rate of flow, in feet per day or
meters per day, through a cross-sectional area of 1 square
foot under a hydraulic gradient of 1 foot per foot at the
prevailing water viscosity.

Transmissivity (T) is the rate of flow of water, at the
prevailing water temperature, through a vertical strip of
the aquifer 1 foot wide and extending the full saturated
height of the aquifer under a hydraulic gradient of 1 foot
per foot. Transmissivity is K multiplied by aquifer
thickness (m) and is expressed in ft’/day or m?/day (re-
duced forms of ft*/day/ft and m*/day/m).

Storage coefficient (S) is related to the volume of water
an aquifer releases from or takes into storage per unit sur-
face area of the aquifer per unit change in head. The
storage coefficient is a dimensionless term, and typical
values range between 0.3 and 0.03 for water-table aquifers
and between 0.005 and 0.0005 for artesian aquifers. Values
from 0.03 to 0.005 indicate conditions that are neither tru-
ly water-table nor artesian (American Water Works
Association, 1973.)

A characteristic of wells commonly utilized by well
drillers, hydrologists, and engineers, and which is related
to K, T, and S, is specific capacity. The specific capacity of
a well is the rate of discharge divided by the drawdown in
water level after a specified period of time (commonly 24
hours) and is expressed as gallons per minute per foot.
Specific capacity can be used to compare the performance
of wells and to estimate transmissivity, but not storage
coefficient.

Middendorf Formation

The Middendorf Formation occurs throughout the study
area and is the most extensive water-bearing formation in
the South Carolina Coastal Plain. It underlies nearly all of
the Coastal Plain Province between North Carolina and
Alabama. In the areas north and west of Charleston,
Berkeley, and Dorchester Counties, it is greatly relied upon
where large quantities of water are required for public sup-
ply, industry, and irrigation.

Few wells in the study area obtain water only from the
Middendorf Formation. The aquifers in the overlying for-
mations are less expensive to develop and, in most areas,
contain water of equal or better chemical quality. Wells
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screened in the formation usually are screened in the
overlying Black Creek Formation also. Only two test wells,
19Y-w3 and 18AA-¢2, and four production wells, 18W-al,
18W-a$, 18W-b1, and 18AA-e4, are screened solely in the
Middendorf Formation.

Well 18AA-e4, located north of Goose Creek, was con-
structed with 88 ft of screen set between —1,510 and
— 1,640 ft msl, in the upper 200 ft of the formation, and is
by far the most productive well in the study area. During in-
itial testing it yielded more than 2,000 gpm, and non-
pumping flow was greater than 900 gpm. A pumping test
conducted by maintaining non-pumping flow at 800 gpm in-
dicated a specific capacity of 17 gpm/ft. Middendorf
aquifer wells 18W-al and 18W-a$5, at St. Stephen, yield 300
to S00 gpm with specific capacities on the order of 8 gpm/ft.

Only limited hydraulic data are available from pumping
tests in Charleston, Berkeley, and Dorchester Counties.
However, it is apparent that the transmissivity and
hydraulic conductivity of Middendorf aquifers are far
lower in the study area than in areas to the west. Siple
(1975, p. 35) estimated transmissivities as great as 21,000
ft*/day in central Orangeburg County. The average
transmissivity calculated for several sites in Sumter and
Richland Counties was about 6,000 ft*/day (Park, 1980,
Table 3). The highest transmissivities observed are at the
Savannah River Plant in Aiken and Barnwell Counties,
where an average value calculated for 25 pumping tests was
20,000 ft*/day (Siple, 1967b, p. 31-35). These high
transmissivities occur in areas where the Middendorf For-
mation contains coarse-grained deltaic deposits that are
generally absent in the study area.

The transmissivity of sand beds in the upper 100 to 150
ft of the formation may lessen toward the southeast where
drill samples and geophysical logs generally indicate thin-
ner, finer-grained sand beds that were deposited in delta-
fringe and marginal-marine environments.

Medium- to coarse-grained sand beds are reported in the
lower section of the formation near St. George (25Z-bl),
Clubhouse Crossroads (23CC-il), and Seabrook Island
(20GG-¢l). However, core and drilling-sample descriptions
indicate small amounts of silt and clay that may signifi-
cantly reduce permeability. Test well 18AA-e2 produced
only 12 gpm with 43 ft of drawdown during a ‘‘packer’’
test on the lower section.

Although transmissivities in the study area may locally
be greater than those estimated for the Goose Creek area,
they probably do not approach the transmissivities that
exist in the Upper Coastal Plain and Middle Coastal Plain
Provinces of South Carolina.

Throughout the study area, static water levels in the
Middendorf Formation are above land surface. The static
level at well 18AA-e2 is about + 120 ft msl, and in well
20GG-el, at Seabrook Island, the static level is + 140 msl
(Walter Aucott, USGS, written communication). Ground
water in the Cretaceous aquifers has generally been as-

sumed to flow toward the south or southeast. However, -

the static levels in wells penetrating the Middendorf For-
mation at Hilton Head Island and Parris Island, 50 to 60
miles to the southwest, are 10 to 40 ft higher than the levels
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measured near Moncks Corner, Goose Creek, anq
brook Island. Thus it appears that the potentiometric s
face slopes toward the east, or possibly the east-nonhm‘ )

Black Creek Formation

The Black Creek Formation generally is not as Prodye,
tive as the underlying Middendorf Formation and is lafsely .
undeveloped. Eleven wells are open only to the Blagy
Creek Formation and another 10 wells are screened ip
the Black Creek and Middendorf. Thirteen of these wellg
are incorporated in public water-supply systems thay
typically blend Black Creek and Middendorf aquifer Watey
with that of shallow wells or with surface water.

The Black Creek wells in operation in 1983 were locateg
at Hampton Plantation, in northern Charleston Counyy
and in the vicinities of Jamestown, St. Stephen, and \;
Pleasant. The well at Hampton Plantation (12Y-L1) apg
the two wells at Jamestown (15X-L1 and 15X-L5) have 4
to 60 ft of screen set opposite sand in the upper 200 ft of
the Black Creek Formation. These wells produce 125ty
275 gpm and have specific capacities of 0.8 to 2.3 gpm/f;,

Two Mt. Pleasant Water Works and Sewer Commissiog
wells (16CC-yl and 17DD-mS) are screened in the lowg
200 ft of the Black Creek Formation and, within the stugy
area, are the highest yielding wells in the formation. Boty
wells have been tested at discharges greater than 700 gpm,
with specific capacities of 2.5 gpm/ft for 16CC-yl and 4§
gpm/ft for 17DD-m5. Well 19CC-x1, northwest of -
Charleston, was screened in corresponding sand beds, but
it produces only 240 gpm with a specific capacity of 0.8
gpm/ft.

Wells screened in both Black Creek and Middendorf
aquifers are, on the whole, better producers than are those
screened only in the Black Creek Formation. In the St.
Stephen area, industrial and public-supply wells that have
50 to 60 ft of screen set between 1,060 and 1,260 ft are
pumped at 270 to 400 gpm. Specific capacities range from
6 to 10 gpm/ft. The two wells operated by the Town of
Summerville have approximately 65 ft of screen set be-
tween 1,600 and 1,700 ft and yield about 500 gpm with a
specific capacity of 4 gpm/ft. One of these, well 21BB-m3,
was tested at 900 gpm.

Comparable wells in the Mt. Pleasant area have been
between 80 and 100 ft of 8-inch diameter screen set in the
interval of 1,800 to 1,975 ft. These wells produce 400 to
1,000 gpm and have specific capacities of 4.1 to 7.8
gpm/ft.

Transmissivity and hydraulic-conductivity estimates
were made for four sites in the study area on the basis of
aquifer tests at Jamestown (well 15X-L1) and Mt. Pleasant
(wells 17DD-gl, 17DD-mS5, 16CC-yl). In each test, water-
level measurements were made only in the pumping well;
no observation wells were used. The wells were shut down
for at least 24 hours prior to the beginning of their tests,
and drawdown and recovery measurements were made
over a 48-hour period. Transmissivity calculations were
based on the recovery data, which are illustrated for well
16CC-y1 in Figure 19. The values for hydraulic conductivi-
ty were obtained by dividing the transmissivity by the
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length of screen in the pumped well. Tests of this nature do
not account for the effects of partial screen penetration,
multiple screen locations, or well inefficiency; nor do they
permit calculation of the storage values.

The data from the test at Jamestown indicate a trans-
missivity of about 930 ft*/day and an average hydraulic
conductivity of 19 ft/day. This well is mainly screened in
the upper half of the Black Creek system, and it is possible
that more permeable sand exists at greater depths in the
Jamestown area.

The transmissivities calculated for the Mt. Pleasant area
were only slightly greater than that for Jamestown. They
range from approximately 1,200 ft’/day, at wells 16CC-y1
and 17DD-mS, to about 2,600 fti/day at 17DD-g7, which
is screened in both Black Creek and Middendorf aquifers.
Hydraulic conductivities range from 21 to 32 ft/day.

Zack (1977, p. 31) reported the values of transmissivity
and hydraulic conductivity for the Black Creek System at
14 well sites in Horry and Georgetown Counties. His calcu-
lations indicated that transmissivities there range from 390
to 5,350 ft*/day and that hydraulic conductivities range
between 2 and 59 ft/day. He reported storage coefficients
that range from 0.0001 to 0.0004.

The transmissivity and hydraulic conductivity values
measured in the study fall well within the range of values
reported for Horry and Georgetown Counties, although
they are somewhat below the averages of 1,733 ft?/day and
30 ft/day reported by Zack (1977). Nonetheless, a com-
parison of pumping-test data for Black Creek wells in the
study area, Horry County, and Georgetown County in-
dicate similar hydraulic characteristics.

Water levels in the Black Creek Aquifer System are
generally higher than + 80 ft msl, except in the vicinity of
the major pumping centers and in the northeastern section
of the study area. Ground water in the system evidently
moves toward the east, since static levels of about + 160 ft
msl are reported at Walterboro, in Colleton County; Zack
(1977) reported levels of +20 to zero feet msl in
Georgetown County.

A noticeable cone of depression exists in the vicinity of
Mt. Pleasant, where six public supply wells withdraw
about 1.5 mgd from the Black Creek and Middendorf
aquifers. The static level at well 17DD-a4, near the center
of the cone of depression, has declined from approximate-
ly +90 ft msl in 1973 to + 53 ft msl in 1983. The decline
should be a matter of concern, since relatively high
chloride concentrations have been observed in Black Creek
aquifers near Charleston. The chlorides suggest the ex-
istence of saltwater-bearing zones to the east, from which
saltwater could intrude as pumping increases and water
levels decline further.

Peedee Formation

Scant information is available for the Peedee Forma-
tion. The earliest known Peedee well was drilled for the
City of Charleston in 1823 and penetrated to a depth of
1,250 ft. Two wells of similar depth and construction were
drilled in 1849 and 1896; both of which were disappoint-
ments in the quantity and the quality of ground water pro-
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duced. Since that time, no Peedee wells have been gy
the Charleston area.

Less than 10 Peedee wells are known to have beep, drill
in the remainder of the study area. Of these, only o:d
which belongs to the Town of Moncks Corner, js fulle' 3
cased and screened. That well has a total depth of gy fy
and has 8-inch diameter screen set between 633 and 693 &l
When drilled, the well had a static water level above lan(i
surface (55 ft msl) and produced 200 gpm with 24 of
drawdown for a specific capacity of 0.8 gpm/ft.

For central Orangeburg County, Siple (1975, p. 36) ang
the writer have observed coarse-grained, well-sorrey
Peedee sand that suggests highly permeable zones, at leagg
locally. However, the facts that the Peedee is largely ig-
nored as a source of water supply in the study area and thy,
the few wells tapping it have very modest yields attest to
the generally low transmissivity of the formation. Ty
characteristic is not unique to the present study area, Siple
(1945, 1957) reports that the permeability of Peedee sand j
quite low in most areas of the Coastal Plain and that wate
levels in the system are substantially affected in areas of
heavy pumping.

Water levels in the Peedee are above land surfae
throughout most of the study area, but the direction of
ground-water movement is not known. USGS records
report water levels higher than +25 ft msl at Charlestoq
and Sullivans Island; well 18DD-k1 at Charleston had 3 4
static head of 29.5 psi (70 ft msl) in April, 1983; and wej]
19Y-s1 had a static level greater than 55 ft msl when com.
pleted in September, 1975.

lled jp

Santee Limestone and Black Mingo Formation

The Santee Limestone in Charleston, Berkeley, and Dor.
chester Counties is the northernmost segment of one of the
most extensive limestone aquifers in the United States. Itis
part of a series of limestone formations that extend
southward from the Santee River into eastern and
southeastern Georgia, Florida, and adjacent parts of
Alabama. Formations within the system occur near land
surface in a southeast-trending belt between Tallahassee
and Tampa, Florida, and in a northeast-trending beit that
parallels the fall line from Alabama to southeastern South
Carolina. The system dips coastward and away from the
Cape Fear Arch of North Carolina and the Peninsula Arch
and Ocala uplift of Florida, thickening from a few feetin’
the outcrop areas to more than 12,000 ft in parts of
Florida.

The limestone is an important source of fresh ground ,
water in many parts of the Trident Area. As defined for |
the purposes of this report, it includes the lower Eocene !
“‘Fishburne Formation’’ of Gohn and others (1981), the:
middle Eocene Santee Limestone, and, locally, the upper-
most limestone of the Paleocene Black Mingo Formation.
Its lower boundary is everywhere marked by sand or clay
of the Black Mingo, and, except in the northern portion of
the study area, it is overlain by the Eocene and Oligocene
Cooper Formation. The Cooper Formation is an effective
confining unit, resulting in artesian conditions throughout
most parts of the Santee Limestone.

|
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The Black Mingo Formation underlies all of the study
area, thinning out toward the north where it crops out in
sumter, Clarendon, Williamsburg, and Georgetown
Counties, and thickening toward the south. Rocks of
equivalent age extend into Georgia where they are general-
ly undifferentiated in eastern Georgia and.are assigned to
the Tuscahoma, Nanafalia, and Clayton Formations in
western Georgia. Ground water in the Black Mingo For-
mation occurs under artesian conditions except in the out-
crop areas where water-table conditions may exist in the
upper few feet of the aquifer.

Well Construction

Most wells tapping the Santee Limestone and the Black
Mingo Formation are of open-hole construction. Because
the limestones are poorly productive in many areas, wells
typically penetrate the entire thickness of the limestone as
well as sand beds in the upper 20 to 100 ft of the Black
Mingo Formation. During development, large amounts of
sand are pumped from the well, leaving a small cavity at
the base of the well bore. This practice is generally satisfac-
tory if the sand is overlain by limestone or hard clay, if
large quantities of water are not required, and if the well
does not penetrate the Black Mingo too deeply. A number
of wells having as much as 500 ft of hole open to the Black
Mingo and Peedee Formation are reported to have
operated successfully in the past, but have since collapsed
or been plugged by debris.

The local practice of constructing open-hole wells in un-
consolidated rock carries the risk of partial well collapse.
However, the chance of well failure is small if only a few
feet of unconsolidated material is penetrated, and the risk
is largely offset by the savings in casing and screen costs.
The greater concern lies with the risk of interconnecting
freshwater-bearing and saltwater-bearing aquifers and is
discussed later in the section on water quality.

Domestic open-hole wells are typically 4 inches in
diameter and are pumped by V- to 1- horsepower submer-
sible or jet pumps.

Irrigation and industrial wells are commonly 6 to 10
inches in diameter and are equipped with submersible or
conventional turbine pumps of up to 40 horsepower.

Where the Cooper Formation is present, casing is set 20
to 100 ft into the formation; elsewhere the casing is usually
seated a few feet below the top of the limestone or in Black
Mingo clay. Both steel and polyvinyl chloride (PVC) cas-
ing are used, but PVC is the better choice for coastal areas
where the ground water is brackish and corrosive.

Industrial and public supply wells have 20 to 100 ft of ce-
ment grout and usually have sanitary seals at the well head.
However, domestic wells commonly are not grouted, and
sanitary seals are often inadequate or nonexistent.

Wells completed only in the Black Mingo sand beds are
usually screened. Because the sand is typically fine grained,
a screen slot size of 0.015 inch or less is used locally, unless
the well is to be constructed with a gravel filter. The gravel
filter helps control the entrance of fine sand into the well
and allows the use of larger screen openings. Slot sizes
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reported for gravel-filter wells range between 0.020 and
0.040 inch.

Water Bearing Zones and Well Yields

The permeable zones in the Santee Limestone consist of
permeable limestone confined by layers of lower
permeability limestone. Where the confining beds extend
over a large area, the permeable zones are isolated from
one another and have different hydraulic characteristics.

The conditions of ground-water occurrence and move-
ment in these zones are not entirely analogous to those in
sand-and-gravel aquifers. In the limestone, the ground
water available to wells occurs in fractures and openings
along bedding planes. As water moves through the fracture
system, the limestone is dissolved, the fractures are en-
larged, and the permeability increases. However, the
permeability development is not uniform with depth or
locality, for it is strongly controlled by factors such as the
proximity to recharge areas, the chemistry of the ground
water, and local variations in lithology and geologic struc-
ture.

Both the degree of permeability development and the
position of water-bearing zones relative to the thickness of
the aquifer vary from one part of the study area to
another. Water-bearing limestone is believed to occur

‘within the upper 50 ft of the system nearly everywhere ex-

cept in central Berkeley and Dorchester Counties. This
permeability is particularly marked in the outcrop/subcrop
area of Berkeley and Charleston Counties where the very
pure limestone has been weathered by circulating meteoric
ground water. The permeability of the upper zones
generally decreases in areas south of the outcrop area
where the limestone is overlain by the Cooper Formation.
Water-bearing zones also occur within the lower 50 to 150
ft of the aquifer system in southern Charleston and Dor-
chester Counties and are most productive in western Dor-
chester County and southernmost Charleston County. By
contrast, permeability development is negligible in a large
area surrounding Summerville and Goose Creek, where a
combination of faulting (?) and relatively impure
limestone may have hampered ground-water flow and the
dissolution of the aquifer material.

The permeability of the Santee Limestone is low in com-
parison with the underlying Black Mingo Formation and
with limestones in the counties to the south of the study
area. Consequently, well yields are modest and, typically,
will not exceed 300 gpm without causing more than 100 ft
of drawdown in the well. However, yields are usually suffi-
cient to supply domestic and light industrial needs. Wells
in the outcrop areas east of Moncks Corner are between 30
and 100 ft in depth, and yields of up to 300 gpm are
reported locally. Similar yields can be obtained from in-
dividual 200- to 450-ft wells in central and southern
Charleston County and adjacent parts of Berkeley and
Dorchester Counties. Permeabilities appear to be lowest in
the central part of the study area, between Goose Creek
and Summerville, where domestic wells have specific
capacities of less than 2 gpm/ft and ‘“‘dry holes” are
reported locally.




of the study and is partially due toTfe very low permeabili-
y that occurs in this part of the study area.

water level declines have also occurred in the vicinity of
3 limestone quarry located 2 miles east of Jamestown in
gerkeley County. During 1978 the quarry withdrew as
much as 36 mgd from the Santee Limestone to permit dry
mining for road aggregate and agricultural lime. Until the
operation reduced its pumping, water levels in the quarry
frequently fell below sea level, spring-fed Dutart Creek
dried up, and nearby property owners experienced prob-
lems with well-water supplies and sinkholes. The sinkholes
ranged up to 25 ft in diameter and formed as a result of
frequent water-level flucuations in the quarry and loading
or vibrations caused by rainfall and the passage of heavy
equipment. Although there were no personal injuries
resulting from sinkhole collapses, collapses did occur on
rights of way, adjacent to houses, and in cultivated fields

near the quarry.

Cooper Formation

The Cooper Formation is significant as a hydrologic unit
mainly by virtue of its impermeability. In most localities,
its sandy, finely granular limestones produce little or no
water, but instead act as confining material that causes
artesian conditions in the underlying Santee Limestone.
Only a few feet of the formation need to be present to ef-
fectively retard the vertical movement of ground water.
The Charleston Public Works Department has taken ad-
vantage of this impermeability by boring a S5-foot
diameter, 23-mile-long unlined tunnel through the Cooper
Formation from the Edisto River at Givhans to their treat-
ment plant at Hanahan.

Locally, permeable zones exist within the Cooper. A
number of drilling logs report penetrating thin, soft,
water-bearing limestone beds at depths of —200 to —-250
ft msl in the vicinity of Edisto Island; whether they con-
tribute significant amounts of water is not known.

A more noteworthy water-bearing zone occurs in the
vicinity of Ravenel in southern Charleston County. There,
a porous bryozoan limestone occurs between approximate-
ly ~50 ft and —90 ft msl and is reported to yield as much
as 300 gpm to some wells. The limestone is easily
distinguished in gamma-ray logs as a zone of very low
gamma-ray intensity sandwiched between the high gamma-
ray intensity of limestone of the Ashley and Parkers Ferry
Members. Although the unit is 30 to 40 ft thick at Ravenel,
it pinches out only a few miles east, south, and west of the
town limit, and apparently it extends no more than 10 or
12 miles to the north. Because the unit is limited to a small
area and is overlain by a 30- to 40-ft confining unit that in-
hibits recharge, it may not be a reliable source of ground
water for users such as public supply systems or industries.

Shallow Aquifers

The shallow aquifers encompass all rocks younger than
l!le Cooper Formation; they include the Hawthorn Forma-
tion, Edisto Formation, and Pleistocene terrace deposits.
South of latitude 33°12'00”, they directly overlie the
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Cooper, and elsewhere they overlie the Black Mingo For-
mation or Santee Limestone. In most areas, the shallow
aquifers consist of discontinuous layers of sand, clay, and
locally occurring beds of shell and limestone. The thickest

-sequence occurs in Charleston County where the base of

the shallow aquifers lies 40 to 65 ft below land surface.
Elsewhere, their thickness is generally less than 30 ft.

For most parts of the study area, ground water in the
shallow aquifers occurs under water-table conditions.
Although the shallow system locally may receive some
recharge from the underlying Santee Limestone, most
recharge is supplied by local rainfall. The water moves by
gravity from areas of high elevation to areas of low eleva-
tion at a rate that depends on the slope of the water table
and the permeability of the aquifer. Reported water levels
are commonly 3 to 15 ft below land surface and, in part,
reflect variations in the local topography. In general, water
levels lie at greatest depth in areas of high elevation and are
near land surface where elevations are low. Swampy areas
result where the water table is at or very near the land sur-
face much of the time.

The water table rises and falls in response to fluctuations
in rainfall, seasonal variations in the rate of
evapotranspiration, the topography, and the hydraulic
characteristics of the aquifer. Typical water level changes
in the area are on the order of 1 to 6 ft within a year. Figure
27 shows the fluctuations in water level in a shallow well,
unaffected by pumping, at Edisto Island from May 1981 to
January 1983. The minimum water levels occurred during
November and December and coincided with a period of
slight rainfall; during the following months the level
recovered nearly 3 ft in response to increasing amounts of
precipitation during a period of low rates of
evapotranspiration.

Discharge from the shallow aquifers occurs as a resuit of
pumping for domestic, irrigation, and industrial uses;
natural seepage into lakes and streams; loss to
evapotranspiration; and downward movement into
underlying aquifers. Natural seepage and evapotranspira-
tion are the principal means of discharge, since shallow
wells account for only small amounts of water lost from
the system, and the underlying Cooper Formation inhibits
downward leakage where it occurs. However, downward
leakage is a significant means of discharge where the
Cooper is absent and the shallow system is underlain by the
Santee Limestone and Black Mingo. As shown in Figure
28, water levels in shallow wells and Black Mingo wells
near St. Stephen have a similar response to rainfall. Water
levels in well 18W-a7 are slighly higher than in Black
Mingo well 18W-a6, indicating that the shallow water has
some head and can move downward. The sharp decline
during 1980 and 1981 is the result of dewatering during
construction of a power plant at the Santee River rediver-
sional canal.

Shallow wells are used in all parts of the study area, but
they are most common in Charleston County where the
shallow system is thickest and most permeable and where
water quality in the underlying formations is poor. In
much of the area near the coast and south of Mt. Pleasant,
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i to dilute high-fluoride water from the Black Creek Forma-
tion or Santee Limestone.

Although at least 10 gpm can be obtained from the
shallow aquifers in nearly all parts of Charleston County,
the same is not true for Berkeley and Dorchester Counties.
Locally, the shallow sand beds are thin or contain high
percentages of clay and silt. Consequently, wells must be
drilled into the Santee Limestone and Black Mingo
aquifers. The limestone is also a preferred source of
ground water in its outcrop areas, where an open-hole well
in the limestone may be constructed as economically as a
shallow, screened well.

The thickness and permeability of the shallow aquifers
vary greatly, even within a small area, so the quantity of
water produced by individual wells is likewise variable.
Small-diameter domestic wells are usually equipped with
jet pumps of less than 1 horsepower and produce about 8
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Figure 28. Hydrograph of observation wells 18W-a6 and 18W-a7, near St. Stephen.
the shallow system is the only economical source of fresh gpm. Most municipal and industrial wells are 4 to 6 inches
ground water for domestic users. The shallow system also in diameter, have 15 to 30 ft of screen, and yield between
supplies small public water systems and is used at Mt. 20 and 200 gpm. In a typical well field, such as those main-
Pleasant, Isle of Palms, Sullivans Island, and Edisto Beach tained by the Town of Mt. Pleasant, individual well yields

range from 40 gpm, with a specific capacity of 1.3 gpm/ft,
to175 gpm, with a specific capacity of 7 gpm/ft. Municipal
well fields located on the barrier islands use 15- to 20-ft -
deep well-point systems which spread withdrawals over
large areas but restrict the depth of pumping in order to
avoid saltwater intrusion or upconing.

The transmissivities of the shallow aquifers are assumed
to be relatively low since the system averages less than 40 ft
in thickness, commonly consists of fine-grained or poorly
sorted sand, and reported specific capacities are generally
less than 4 gpm/ft. An aquifer test at Edisto Island in-
dicated a transmissivity of about 600 ft*/day (J.T.
Johnson, 1981). The saturated thickness of the aquifer was
45 ft, indicating a hydraulic conductivity of 13 ft/day.
Discharge during the test was 32 gpm and water-level
measurements were taken in the pumping well and two
observation wells over a period of 30 hours.
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WATER USE

The 1980 water use information presented in Table 3 was
pled from the files of the SCWRC and represents
ta collected as part of a statewide cooperative program
gith the U.S. Geological Survey. Table 4 represents the:
jcctcd use of both ground water and surface water by
. categories of water users. Information on water use by
ublic supply systems was obtained through the assistance
of the S.C. Department of Health and Environmental
Control. Agricultural use was obtained through agents of
e U.S. Soil Conservation Service and the Clemson
yniversity Extension Service. Industrial water-use figures
were obtained through the U.S. Department of Labor,
which included SCWRC water-use questionnaires in its an-
qual review of labor statistics. Water use by private
pouseholds was determined on the basis of the number of
ons who were not served by public water supply
systems. The amounts of water used to generate electricity
were obtained directly from the generation plants.

Public-supply water usage constitutes the second largest
category of water use. Most of that water (65.7 mgd) was
withdrawn from the Edisto River Basin and transferred in-
10 the Ashley and Cooper River Basins by the Charleston
Commission of Public Works. About 33 percent of the
water was distributed directly to private households; | mgd
of raw water was sold to the Town of Summerville, which
mixes surface water with water from wells tapping Mid-
dendorf and Black Creek aquifers; and the remaining
water, both raw and treated, was sold to commercial and
industrial concerns. Public-supply surface-water use is
projected to increase by 44 percent between 1980 and 2000.

—

Fourteen public water systems were supplied by wells in
1980. These systems withdrew a total of 4.8 mgd in 1980
and are expected to be withdrawing more than 10 mgd by
2000. Withdrawals by Mt. Pleasant, Moncks Corner, Sum-
merville, and Berkeley County Water and Sewer Authority
constitute the bulk of public-supply ground-water use.

Rural domestic water users pumped an average of 8.6
mgd from ground water sources, and this use category
represents the greatest amount of ground water withdrawal
in the study area. Domestic water users are defined as rural
and suburban homes not served by public water-supply
systems and represent about 25 percent of the area's
population. The domestic water use was computed by
multiplying average daily per capita use (80 gpd) by the
population not served by public water systems (107,153).
Ground water use by this category is expected to remain
relatively high, increasing by 92 percent to 16.5 mgd, by
2000.

Self-supplied industry used 17.2 mgd, 5.3 mgd of which
was obtained from wells. Projected industrial ground
water use for 2000 is 6.7 mgd.

Water use by farms in the area is relatively insignificant.
The total amount of water used for livestock and irrigation
was less than 1 mgd in 1980 and is projected to rise to only
3.2 mgd by 2000. About 70 percent of that increase, or 2.2
mgd, will be used for irrigation. Less than 800 acres of
farmland were irrigated in 1980.

By far the largest withdrawals are made by thermoelec-
tric power plants. Three plants withdrew a total of 372
mgd of surface water, of which 16 mgd was saline surface
water. projected withdrawals for 2000 are 432 mgd. Non-
withdrawal use for hydroelectric power generation is not
given in Table 3, but it averaged 10,000 mgd in 1980.

-

Table 3. Average water use, 1980, in million gallons per day.
IRRIGATION THERMO-
COUNTY MUNICIPAL DOMESTIC INDUSTRIAL LIVESTOCK (ACRES) ELECTRIC TOTAL
BERKELEY
Ground water 0.834 5.572 2.245 0.040 0.130 - 8.821
. (175) '
Surface water - —_ 10.181 .0s0 156 356.000 166.387
(210)
Total .834 5.572 12.426 .0%0 .286 356.000 375.208
(38%)
CHARLESTON
Ground water 2.116 1.239 .844 030 222 - 4.451
(300)
Surface water 65.664 - 018 .020 - 16.000 81.702
(saline)
Total 67.780 1.239 .862 .050 222 16.000 86.153
(300)
DORCHESTER
Ground water 1.772 1.760 2.236 060 — — $.828
Surface water — - 1.710 .060 .060 — 1.830
(80)
Total 1.772 1.760 3.946 120 .060 —_ 7.658
(80)
TOTAL
Ground water 4.772 8.571 5.325 130 .352 — 19.100
475)
Surface water 65.664 — 11.909 130 216 372.000 449,919
(290
Total 70.386 8.571 17.234 .260 567 372.000 469.019
(765)
71




NUS CORPORATION AND SUBSIDIL Reference No. 5 "IN NOTE

CONTROL NO: DATE: TIME:
September 23., 1987 0900

OISTRIBUTION:

Plant Site File

BETWEEN: OF: PHONE:
South Carolina Dept.
Harvey Wilkins of Health (803 ) 554-5533
AND:
Carol Doran NUS Corporation LD 10~ -87
DISCUSSION:

Summerville Water System

Summerville gets their water from both surface and groundwater sources. Summerville

has a surface water treatment plant that gets its water from the Edisto River.

Summerville also has 4 deep wells and is currently drilling a 5th well. Mr.

Wilkins knows that the wells are at least 1000 feet deep or greater but does not

know exact depth or location of these wells. Summerville also gets some water

from the city of Charleston.

Additionally, the Dorchester County Water Authority has several groundwater well

systems in the area.

ACTION ITEMS:

NUS 067 REVISED 0686







a ~ POTENTIAL HAZARDOUS WASTE SITE Lol |
SEPA PART 1. ITE IMFORMATION AND ASSESSMENT o
& SITE NAME AND LOCATION
[G7 SITE NAME Lope. comvmon, or eossrisiive name o/ sho STETREET. ROUTENS.. OR SPUCIRT LOTATION CENTER

Plant Site (Exxon Chemical Co.) Highway 78 W.
g [oesTATE]08 [08 COUNTY
Summerville T SC | 29483 | Dorchester 65t | o1

09 COOROMATES LATITUDE LONGITUOE . ]

. 33 Q1 _Q6._ —_80 _10 _42._
10 DIMECTIONS TO SITE (Siartmg Som neareet sutis ressy
. AESPONSIBLE PAATIES
(07 GWIER et 02 STRRET fvamose. moting, recemset

Exxon Chemical Company
O3 GTY G4 STATE] 06 T CODE [G6 TELEPHONE NUMBER
«
[O7 OPERATOR ¥ aneum e oWoront fram owmer) Tvtinese, muling, reciieresh
Claim TS FATE] VT TEEOR NAaen
«
(73 TYPE OF OWNERSHIP (Chock eney
BXA. PRIVATE O 8. FEDERAL: - OC.STATE\ CD.COUNTY (O E. MUNICIPAL
(Agoncy neme)
O F.OTHER: S DGJHN::N

14 OR ON FILE iChost of thar spaty}

O A ARCRAI00' DATERECENVED: _____L___L __ (O 8. UNCONTROLLED WASTE SITEcancis 109¢ DATERECEIVED: __L__L___ I C NONE

MONTH OAY YEAR MONTN DAY YEAR

IV. CHARACTERIZATION OF POTENTIAL HAZARD
[0 ON SITE NGPECTION Y Chock a8 et aney)

O A.EPA
[ SN BN
O YES  DATE MONTH DAY YEAR O E.LOCALHEALTHOFRCIAL [ F. OTHER:

O 8. EPA CONTRACTOR 0O C.8TATE O 0. OTHER CONTRACTOR

——

R NO [~
, CONTRACTOR NAME(S): .
(2 SITE STATUS iCaess ooy 53 VEARE OF DPERATION
DA ACTME (X B.INACTIVE (3 C.UNKNOWN | - ¥ UNKNOWN

e ———————————————————————————————
04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, XKNOWN, OR ALLEGED

25,000 pounds of yarn buried on site.
in yarn.

Trace amounts of cadmium and mercury

08 DESCAIPTION OF POTENTIAL HAZARD TO RNVINGNMENT AND/OR POPULATION
None. Producible supplies of water come from deep aquifers overlain by 170 foot
thick impermeable marl.

V. PRIORITY ASSESSMENT
01 PRIORITY FOR INBPECTION 1Ch0st ane. 70 or ouiiam /5 GhOSN0S. SOMPISNe Aurt £ - WSt RASRENSS and At 3 - Dossstnn of NasErious Consiiuns any emtontst
O A HGH O 8. MEDIUM Oc.Low X 0. NONE

v - oantn) oy
VL INFORMATION AVAILABLE FROM
[01 CONTAGT T e — 03 TELEPHONE NOVBER |
Scott Gardner US EPA 404 347-2234
[STERSSN NESPFONSELE FOR ASSTSIMENT 08 AGENCY ocaiiﬁaiﬁif""'jﬁﬁ?iiﬁiiiﬁiiﬁr'5533?""""'“
Carol D. Northern NUS Corp. (404) 938-7710 ELN4LJ§L

EPAFORM 2070-12(7-81)



Py POTENTIAL HAZARDOUS WASTE SITE Lldbnalla
VEPA PRELIMINARY ASSESSMENT HIL TS 02
PART 2- WASTE INFORMATION
. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 A IChoch o8 ines aply) “Wﬂi;lw“::a' 03 WASTE CHARAC TENISTICS /Croek a2 vt asely) e
- st . - Z £ S0LUBLE i . MIGHLY VOLA'
N e TZ5 | Digwoms PR Citmosw
r G oS CUBIC YARCS U.O.PERSISTENT L. N.IGNTARLE < L mcoupaTaLe
< 0 OTHen tSoechy) NO.OF DRUMS -
. WASTE TYPE
CATEGOARY SUBSTANCE NAME 01 GAOES AMOUNT b!WWMNM
Stv SLUOGE
ow OILY WASTE
SOL SOLVENTS
PSO PESTICIOES
ocC OTHER ORGANIC CHEMICALS
10C INORGANIC CHEMICALS
ACD ACIOS
BAS BASES
[ wmes ) MEAVY METALS
V. HAZARDOUS SUBSTANCES (500 Asponsn for most hoguansy ssed CAS Mumbers)
01 CATEQOAY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/ONPOSAL METHOD 08 CONCENTRATION
[ MES | Cadmium
|_MES Mercury
V. FEEDSTOCKS (300 sowence ior CAS Munsers)
CATEGOAY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FOS Fos
FOS Fos
FDS FoS
FOS FosS

Vi. SOURCES OF INFORMA TION (Cre sosic roarences. ... siae Mss. sompie aneivas, rapens |

Preliminary Assessment dated 3/31/81
EPA File

EPA FORM 2070-12 (7-81)



POTENTIAL HAZARDOUS WASTE SITE oﬁ mf""‘
SSESSMENT & 1°b061525192

U s )
SEPA PRELINARY A
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

K. HAZARDOUS CONDITIONS AND INCIDENTS

01 .2 A GROUNDWATEA CONTAMINATION 02 O OBOERVED (DATE:

)

03 POPWLATIONPOTENTIALLY AFRECTED 04 NARRATIVE DESCMPTION
Wastes are buried so potential for groundwater contamination exists.

X POTENTIAL Q ALLEGED

03 POPULATION POTENTIALLY AFFECTED: . 04 NARRATIVE DESCRIPFTION

01 B. SURFACE WATER CONTAMINATION 02 - OBSERVED (DATE. POTENTIAL ALLEGED
03 POPULATION POTENTIALLY AFFECTED: __________ 04 NARRATIVE DE'SCLEPTDON ! o e
None
01 C C. CONTAMINATION OF AR 02 C OBSERVED (DATE. POTENTIAL ALLEGED
03 POPULATIONPOTENTIALLY AFFECTED: 04 NARRATVE oésc:mon , J e
N/A
01 O O. FRE/EXPLOSIVE CONOIMONS 02 " OBSEAVED (DATE: ) G POTENTIAL O ALEGED

fAsrony

03 AREA POTENTIALLY AFFECTED: 04 NARRATIVE DESCAPTION -

N/A
01 J E. OIMECT CONTACT 02 C OBSERVED (DATE: TENTAL  C ALLEGE
03 POPULATION POTENTIALLY AFFECTED: 04 RARMATIVE DEBCAWTION bR N °
N/A
01 T F. CONTAMINATION OF SOL. 02 O OBSEAVED (DATE: )  APOTENTAL O ALLEGED

Wastes containing trace amounts of cadmium and mercury were buried (1).

01 T G. DRINKING WATER CONTAMINATION J OBSERVED :
03 POPULATION POTENTIALLY AFFECTED: N Foald=

04 NARRATIVE DESCAIPTION

O POTENTIAL O ALLEGED

None. Surficial aquifer does not produce adequate supplies for domestic use.
Deeper aquifers are overlain by 170 foot thick impermeable marl (4,5).

03 POPULATION POTENTIALLYAFPECTED: _________ = 04 NARRATIVE

N/A

01 T M. WORKER EXPOSUREANJURY 02 C OBSERVED (DATE: POTENTAL ALLEGED
03 WORKERS POTENTIALLY AFFECTED: ocmmu(tc:vmn ' ° °

N/A
01 5 1. POPULATION EXPOSURE/INJURY 02 G OBSEAVED (DATE: ) O POTENTIAL G AMLEGED

EPA FOMM 2070-12(7-81)




PRELIMINARY ASSESSMENT

i "‘[Eli'!\ POTENTIAL HAZARDOUS WASTE SITE
A 4 PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L IDENTWPICATION
01 STATE[02 SITE NUMBER

K. HAZARDOUS CONDITIONS AND INCIDENTS (Comnvent

01 O J. CAMAGE TO FLORA
04 NARRATIVE DESCAPTION

N/A

02 O OBBERVED (DATE:

O POTENTIAL

O ALLEGED

01 O K. DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION (inche nemers; of specres)

N/A

020 OBSERVED (DATE.

O POTENTIAL

O ALLEGED

01 O L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

N/A

02 O OBSERVED (DATE.

O POTENTIAL

Q ALLEGED

01 O M. UNSTABLE CONTAINMENT OF WASTES
3980/ Aol HEREng AU/ esimg Sume)
03 POPULATION POTENTIALLY AFFECTED.

Wastes are buried.

02 O OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

O POTENTIAL

O ALLEGED

01 O N. DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

None

02 G OBSERVED (DATE:

O POTENTIAL

O ALLEGED

04 NARRATIVE DESCRIPTION

N/A

01 O O. CONTAMINATION OF SEWERS, STORM DRAINS. WWTPs

02 O OBSERVED (DATE:

O POTENTIAL

O ALLEGED

01 O P. LLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

N/A

02 O OBSERVED (DATE:

O POTENTIAL

O AULEGED

None

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

#. TOTAL POPULATION POTENTIALLY AFPECTED: _None

V. COMMENTS

V. SOURCES OF INFORMATION (Cre snscmc rotorences. ¢ 3. siare 500, ompie snsivan. /agens)

See attached Reference List.

EPA FOMIM 2070-12(7-81)




a POTENTIAL HAZARDOUS WASTE 8T L, |
SEPA e AT InD ey s 1 n0g1525102

PART 1 - SITE INFORMATION AND ASSESSMENT

i SITE NAME AND LOCATION .
[G7 SITE NAME (loge, commen, o Gosernave none of shel CTSTREEY. ROUTE NG, O SPUSIRIC LOCATION IGENTIRER
Plant Site (Exxon Chemical Co.) Highway 78 W.

o3Cmy 04 STATE|OS 08 COUNTY
Summerville ‘ ’ SC | 29483 Dorchester 8§§ gf

00 COONOINATES | ATITUDE ONGITUDE

L
33.01 . 0._ | _.80_10_42_

10 DINECTIONS TO SITE /Siarsng frem nearest sutiic ressy

. RESPONSISLE PARTIES
01 OWNER ¥ mowwn 02 (Buatvons. maling. ressonsnl
Exxon Chemical Company
04 STATE] 08 DP [08 TELEPHONE NUMBEN
( )
07 OPERA W imeww SRt GiNerent from swner) [-] Svaingss. muling. resisentnd
[ 1-117 10STATE| 1Y 12 NUMBER
{ )
13 TYPE OF OWNERSHIP (Caeck one)
BXA. PRIVATE (O 8. FEDERAL: COC.STATE [DD.COUNTY [ E MUNICIPAL
TAgency neme)
O F. OTHER: T 0O G. UNKNOWN
14 OWNER/OPERATOR NOTIFICATION ON PILE rChust of ther teeir)

A R Sy — . UNCONTROLLED S N E— .
ACRA 3001 DATE RECENVED: e as WASTE SITEcancia 1090  DATE RECEIVED: iR 0 C. NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD

01 ON SITE NSPECTION BY (Chock o et aowy)
O YES DATE L L QO A.EPA O 8. EPA CONTRACTOR O C.STATE O 0. OTHER CONTRACTOR
& NO MONTH DAY YEAR O E.LOCAL HEALTHOFFICIAL (O F. OTHER: -
(Sovelly)
, CONTRACTOR NAME(S):
(52 SITE STATUS rovecs ooy 03 YEARS OF OPERATION

OAACTVE X B.NACTVE (3 C.UNKNOWN ] I 15 ucvnowN

| g ——— T <y gy P YT
04 DESCRIPTION OF SUBSTANCES POSSIBLY PARSENT, KNOWN. OR ALLEGED

25,000 pounds of yarn buried on site. Trace amounts of cadmium and mercury
in yarn.

08 DESCAIPTION OF POTENTIAL HAZARD TO ENVINGNMENT ANGYOR POPULATION
None. Producible supplies of water come from deep aquifers overlain by 170 foot
thick impermeable marl.

V. PRIORITY ASSESSMENT

01 PRIORITY FOR INSPECTION (Choet ane. FAp0 A 2 - Wane SRR Sng Fant 3 - DessrBinn of Hasarisus Condiinns and veutensy
oA mfﬂ! rared pramatiy) OB ME0um Qc.Low FpRIprIv— a °'m.-..-.-...-.~.--
VL. INFORMATION AVAILABLE FROM
01 CONTACT otw-(w 03 TELEPHONE NUMBER |
Scott Gardner US EPA 404) 347-223
Bl Ty ey BB AT 58 CROAER ST TELERONE WORSER [ 68 GATE

EPAFORM 2070-12(7-81)
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a POTENTIAL HAZARDOUS WASTE SITE Lot
vm PRELIMINARY ASSESSMENT e " HIE 15251 92
PART 2- WARTE INFORMATION y
N. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
mfcm-um oawuvtlw_.::g" mmunw
X3 e rnas 2} rova 125 Eigmes Ciiihs  Ciomomr
C ¢ sLuoae T G aas U C.RAGICACTVE O MLAMMARE K REACTME
CUBIC YARGS L. O.PERSISTENT L M. IGNITABLE £ L INCOMPATIOLE
. 0 OTHER — . M. NOT APPUCABLE
(Specttyt NO.OF DAUMS
IN. WASTE TYPE
CATEGORY SUBSTANCE NAME 01 GAOSS AMOUNT 02 UNIT OF MEASURE| 03 COMMENTS
(LY SLUDGE
oLw OlLY WASTE
SOL SOLVENTS
PSD PESTICIOES
occ OTHER ORGANIC CHEMICALS
10C INORGANIC CHEMICALS
ACD ACIDS
BAS BASES
MES ) HEAVY METALS
IV. HAZARDOUS SUBSTANCES 500 Aspenan for mest roauarsy oted CAS Monborsy
0t CATEGOAY 02 SUBSTANCE NMAME 03 CAS NUMBER 04 STORAGE/OISPOSAL METHOO 08 CONCENTRATION
MES Cadmium
MES Mercury
V. FEEDSTOCKS (300 asponan for CAS Momders)
CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER CATEGORY Ot FERDSTOCK NAME 02 CAS NUMBER
FDS FDS
FOS FOS
FOS FOS
FOS FDS

V1. SOURCES OF INFORMATION /Ctte sooevis remsronces. 0.9.. 60000 00, 20 snalyse. repens |

Preliminary Assessment dated 3/31/81
EPA File

EPAFORM 2070-12 (7-81)




POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT

SEPA
A4 PANT 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

1. IDENTIFICATION
o D06 1525192

K. HAZARDOUS CONDITIONS AND INCIDENTS

0l

01 .2 A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

02 0 OBOERVED (DATE.
04 NARRATIVE DESCRIPTION

)

tlastes are buried so po%entia] for groundwater contamination

0 POTENTIAL O ausagp

exists.

01 C 8. SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

None

02 T OBSERVED (OATE.
04 NARRATIVE DESCRIPTION

C POTENTIAL Q ALLEGED

01 C C. CONTAMINATION OF AR
03 POPULATION POTENTIALLY AFFECTED:

N/A

02 C OBSERVED (DATE.
04 NARRATIVE DESCRIPTION

3 POTENTIAL O ALLEGED

01 O D. FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED:

N/A

02 T OBSERVED (DATE:
04 NARRATIVE DESCANPTION

T POTENTIAL 0 ALLEGED

01 T E. DRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

N/A

02 T OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

C POTENTIAL - ALLEGED

01 5 F. CONTAMINATION OF SOIL

03 AREA POTENTIALLY AFFECTED:
Aoroe)

02 O OBSERVED (DATE:
04 NARRATIVE DESCRIPTION -

A POTENTIAL O ALLEGED

Wastes containing trace amounts of cadmium and mercury were buried (1).

01  G. ORINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

02 T OBSEAVED (DATE:
04 NARRATIVE

O POTENTAL O ALLEGED

None. Surficial aquifer does not produce adequate supplies for domestic use.
Deeper aquifers are overlain by 170 foot thick impermeable mar] (4,5).

01 C H. WORKER EXPOSUREANJURY
03 WORKERS POTENTIALLY AFFECTED:

N/A

02 C OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

}

O POTENTIAL O ALLEGED

01 5 1. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

N/A

02 C OBSEAVED (DATE.
04 NARRATIVE DESCAPTION

O POTENTIAL G ALEGED

EPA FORM 2070-12(7-81)




Py POTENTIAL HAZARDOUS WASTE SITE
' VEA PRELIMINARY ASSESSMENT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

L DENTIFICATION

8. HAZARDOUS CONDITIONS AND INCIDENTS (Cormvent

01 O J. DAMAGE TO FLORA
04 NARRATIVE DESCRIPTION

N/A

02 O OBSEAVED (DATE:

O POTENTIAL

O ALLEGED

01 C K. CAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION inciue samers! of speces)

N/A

02 0 OBSERVED (DATE:

O POTENTIAL

QO ALLEGED

01 O L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE OESCAIPTION

N/A

02 T OBSERVED (DATE:

O POTENTIAL

O ALLEGED

01 O M. UNSTABLE CONTAINMENT OF WASTES
Sodu ekt stendng natung snane/
03 POPULATION POTENTIALLY AFFECTED.

Wastes are buried.

02 O OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

0 POTENTIAL

0 ALLEGED

01 23 N. DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

None

02 O OBSERVED (DATE:

O POTENTIAL

D ALLEGED

04 NARRATIVE DESCRIPTION

N/A

01 O O. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPs

02 O OBSERVED (DATE:

O POTENTIAL

0 ALLEGED

01 O P. WLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRPTION

N/A

02 C OBSERVED (DATE:

O POTENTIAL

[ ALLEGED

None

08 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

M. TOTAL POPULATION POTENTIALLY APFRCTED: __Nane

V. COMMENTS

V. SOURCES OF INFORMA TION (Cre ssesms refarences. ¢ .. s0i0 Nios. sempls sAsiyels. repeness

See attached Reference List.

EPA FORM 2070-12(7-81)
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e ®

EPA ID :
SITE NAME:
STREET :
CITY :
CNTY NAME:
LATITUDE :
LL-SOURCE:
SMSA :

INVENTORY IND:
NPL IND: N

SCD061525192
PLANT SITE
HWY 78 W
SUMMERVILLE
DORCHESTER
33/01/06.0

R

1440

SITE/SPILL IDS:

RPM NAME:

SITE CLASSIFICATION:
DIOXIN TIER:

RESP TERM:
ENF DISP:

PENDING ( )

NO VIABLE RESP PARTY ( )
ENFORCED RESPONSE

SITE DESCRIPTION:

Y REMEDIAL IND:
NPL LISTING DATE:

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE
CERCLIS Vvi.2

M.2 - SITE MAINTENANCE FORM

* ACTION: -

SOURCE: S *

PAGE:
RUN DATE:
RUN TIME:

CONG DIST: 01 *

ZIP: 29483 *

CNTY CODE : 035 o
LONGITUDE : 080/10/42.0 oY JE S
LL-ACCURACY: Yo

HYDRO UNIT: 03050202 ¥ —

Y REMOVAL IND: N FED FAC IND: N * -

NO FURTHER ACTION (L)

136
06/30/87
12:01:11

NPL DELISTING DATE: * Py
Y — — e e
RPM PHONE: - - *
SITE APPROACH: pp—
REG FLD1: REG FLD2: ¥ —_
NO FURTHER ACTION ( ) * PENDING (L)
VOLUNTARY RESPONSE ( ) * - -
COST RECOVERY (O ol -
z .
[ .
J :




U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE
STATE : SC CERCLIS Vvil.2

M.2 - PROGRAM MAINTENANCE FORM

* ACTION: _
SITE: PLANT SITE
EPA ID: SCD061S25192 PROGRAM CODE: HO1 PROGRAM TYPE: *
PROGRAM QUALIFIER: ALIAS LINK : ¥ —
PROGRAM NAME: SITE EVALUATION *

DESCRIPTION:

PAGE:
RUN DATE:
RUN TIME:

137
06/30/87
12:01:11




U.S. ENVIRONMENTAL PROTECTION AGENCY PAGE: 138
REGION: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DATE: 06/30/87
STATE : SC CERCLIS V1.2 RUN TIME: 12:01:11

M.2 - EVENT MAINTENANCE FORM

RG COMMENT:

* ACTION: - * i
SITE: PLANT SITE
PROGRAM: SITE EVALUATION
EPA ID: SCD061525192 PROGRAM CODE: HOl EVENT TYPE: DS1
FMS CODE: EVENT QUALIFIER H EVENT LEAD: E . — - *
EVENT NAME: DISCOVERY STATUS: * - *
DESCRIPTION:

" *

= *

ORIGINAL CURRENT ACTUAL
START: START: START: Y S SE Y S S —_—t i
COMP : comMp : COMP : 11/01/79 * —t el . —_—l__*
HQ COMMENT :
|

COOP AGR # AMENDMENT # STATUS STATE X

0 e ——— —_— —_—




i : o . WM \_..4 87}‘ S god

- FREGION [SITE NUMBER (0 be as-
' POTENTIAL HAZARDOUS WASTE SITE aigned Ly HQ)
T IDENTVIFICATION AND PRELIMINARY ASSESSMENT 2 95

rN., TE: ’!h'q fc. is complel»d tot each po! enun! hezardous waste site to help sct priorities for site inspection. The information
cubmitted 2u tnis fcu. e buscd ou evailable records end may be upcated on subsequent formas as a result of additional inquiries
ani cneciic inspecticns.

GEMERAL IV T”xJCT'ON‘. Cor.plzte Sections I and II] through X a3 sompletely s possible before Section I (Preliminasy
Asaceruiont) 'iie thin foro In the i\ezlonal Hezz:Cous Waste Loz File and submit a copy to: U.S. Environmental Protection
A goucy: Rite Tm,wac Sysiem; Hercrdous Yeate Enforcement Tssk Force (LN-333);, 451 M St., SW; Washington, DC 204560.

I, SITE IDEMIITICATION

A SITE HAMI | B. STREE T.(or other identifisr) -
EXKON CHEMICAL coum/vy((’l-ﬁw M| my 78 W 1
C. CITY ‘.f D. STATE E. ZiP CODE F. COUNTY NAME
SUMMERVILLE Sc Z7483 y o)
G. OFHER/OPERATOR (if known)
. NAME 2. TELEFHONE NUMBER
0> Ofpvf 873 ~s80°

H. TYPEZ OF OV RSN
Ch. reperar. [lz. state  [13 county . " Ja municrpar (s privaTe  [le UNKNOWY

L $'TE DUSCRIPTION

o0 Koo nve B } onnte @7 ik |

3. HOW IDENTIFI D (isc., citizen's compleints, Ogl{A citations, etc.) - K. DATE tOENTIFIED
(mo., day, & yr.)

L. FRINCIPAL STATE CONTACT
2. TELEFHONE NUMBER

2L2-29€6

1. NAME
s 1L PRELIMINARY ASSESSIEMT (cemplete this section lasi)
ACATPRRENT SERIOUSNESS OF PROGL EM

1. wicw Tz meotum []2 Low 4 NONkw P unkNown .
. Cee (Potr U

8. RECOMMENDATION

[Jr. 0 ACTI034 NEEDED (o hazerd) [[J2. tMMEDIATE SITE INSPECTION NEEDED
&, TENTAT VELY SCHEDULED FOR:

l ] 3. SITE INSRUCTION HEEDED
.. 7:}«7;1-“‘.;\ SCHEDULED FON: b. WiILL PE PERFOPMED BY:

. WILL EE PERYORMED BY:
[[J & s!ITE INSPECTION NEEDED ({low priotity)

C. PREPARERK INFORIMATION

1. NAME | 2. TELEPHONE NUMBEHR 8. DACE (mo., day, & yr.)

3/341 g1

gl 2 AL 732 2942

11}, SITE INFORMATION
A. SITE STATUS

[ v.02CTivE (Thoee industrial or l 2. INACTIVE (Those 3. OTHER (specily): ,
municipai siies wiiich #r8 vaing naed fes which no longer receivel (Those aites thet include such iacidents like 'midnigh! dmpir ' where
for weate irentment. stocege, or diaposal | WasIeal).
on & cciitinuing boals, sven 1 infro—

qusonily.)

no segular or continuing uae of the site for waaste Jdisposal has occurreds)

8. IS GENERATOR ON SITE?

D 1. KO D 2. YES (specity generator’s fowr--digit SIC Code):
C. AREA OF SITE (i ocres) D. IF AFPARENT SERIOUSNESS OF SITE IS HIGH, SPECIFY COCRDINATES
1. LATITUDE (doge—min.—sec.) 2. LONGITUDE (deg.—min.~soc.)

E. ARE THEAE GUILDINGS ON THE SITET
O xo [ 2 ves (epecity):

T2070-2 (1 0-79)

Continae On Rever e

- W Lot . o

[P



Ceptinimee .ii'r-,rn Front
M IV. G_<RACTERIZATION OF SITE ACTIVITY
Indicate the major site activity(ies) and details relating to each activity by marking ‘X’ in the np\p}/oprlute boxes.
.*,_—:': AA. TRANSPORTER X B. STORER *j- .C. TREATER B-: D. DISPOSER
Y. RAIL . 1. PILE 1. FILTRATION t. LANDFILL
2. sHIP 2. SUKFACE IMPOUNDMENT 2. INCINERATION {2. LaNDFARM
3. BARGE 3. DHUMS 3. VOLUME REDUCTION . OPEN DUMP
¢. TRUCK 4. TANK,. AROVE GROUND 4. RECYCLING/RECOVERY 5 . SURFACE IMPOUNDMENT
%, PIFELINE 5. TANK.PELOW GROUND 5. CHEM./BPHYVS, TREATMENT 5. MIDNIGHT DUMPING
e OTHER (specity): '_Jc. OTHER (specily): 6. BIOLOGICAL TRELTMENT 6 'NCINERATION
7. WASTE OIL. REFROCESSING 7. UNDERGROUND INJEC TION
3. SOLVENTY RECOVERY 8. CTHER (specily): Q
’__0. OTHER (specily). M ./tw N

€. SPECIFY DETAILS OF SITE ACTIVITIES AS NEEDED

V., WASTE RPELATED INFORMATION

A. WASTE YYPE

77t unknown [z Liquip (Xs. soLo (Je stuoce [Is. cas

.

B. WASTE CHARACTERISTICS
{J+ gvknowN  [Jz. corrosive [“Ja.1enitaBLe  []a RADIOACTIVE {T]5 RIGHLY VOLATILE

[ Js. Toxic [T17 reactive B8 INERT [e rFLAmMABLE

[Tho. OTHER (specity):

C. WASTE CATEGORIES
3. Ase records «f wastes available? Specify items such 85 manifcsts, inventories, etc. below.

2. Estimate the amcunt(specify unit of measure)of waste by category; mark ‘X’ to indicate which wastcs are present,

8. SLUDGE b. OIL c. SOLVENTS d. CHEMICALS e, SOLIDS f. OTHER
AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT AMOUNT
UNIT OF MEASURE  JUNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE UNIT OF MEASURE
[ X' [(nPeanT, x'](nou.v X lt I HALOGENATED [ X' ‘X X1, LABORATORY
FIGMENTS | WAsTes SOLVENTS 1 AciDS 11 FLYASH 1Y) EHARMACEUT.
122METALS __](ZDOTHER{CPGCM)')I 12)NON-HALOGNTD 12} PICKLING . R
SLUDGES SOLVENTS 1 LIQUORS (21 ASEESTOS (ZIHOSPITAL
POTW [ (31OTHER(epecily) | |(y;causTics (BIMILLING, s {3 RADIOACTIVE
(41 ALUMIN UM FERROUS
SLUDGE (4} PESTICIDES kR OL S TES (4IMUNICIPAL
L_J(slo1nzk(~pocily)r NONFERROUS | _ 81 OTHER(specity):
ISIDYES/INKS (s JONFERROUS
. __J 16) OTME R (spocily):
¢ {61 C YANIDE
(P PHENOLS
(8 HALOGENS
19 PCB
OIMETALS
e
(H)OTHER(-pecHM
EPA Form 12070-2 {10-79) PAGE 2 OF 4 Continue On Page 3
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Contingod From Page 2

V. . _»TE PELATED INFORMATION (continued)

3. LIST SUBSTANCES OF GREATEST CONCERN WHICH MAY BE ON THE SITE (place in dosconding order of haza:d).

4, ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTIOR OF SITUATION KNOWN OR REPORTED YO EXIST AT THE SITE.
. . v, .

VI. HAZARD DESCRIPTION

..
POYEN- C. U. DATE OF
A.TYPE OF HAZARD TIAL | AGESED | INCIDENY E.REMARKS
HAZARD Ty (mo.,day,yr.)
(mark 'X") (mark ‘X’)

1.

NO HA2ARD

HUMAN HEALTH

NCN-WORKER
INJURY/EXPOSURE

4.

WORKER 'NJURY

CONTAMINATION
OF WAYTER SUPPLY

CONTAMINATION
OF FOOD CHAIN

7.

COMTAMINATION
OF GROUND WATER

CONTAMINATION
OF SURFACE WATER

DAMAGE TO
FLORA/FAUNA

10. FISH KILL

CONTAMINATION

1. oF AIR

12. NOTICEABLE ODORS

13. CONTAMINATION OF SQIL

14. PROPERTY DAMAGE

te.

FIRE OR EXPLOSION

16.

SPILLS/LEAKING CONTAINERS/
RUNOFF/STANDING LIQUIDS

17.

SEWER, $TORM
ORAIN PROBLEMS

18. EROSION PROBLEMS

-

10. INADEQUATE SECURITY

20.

INCOMPATIBLE WASTES

MIDNIGHT DUMPING

22. OTHER (specify):

EPA Fom T2070-2 (10-79)

PAGE 3 OF 4

Continue On Reverse
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Continued ¢ .- m Front

VII. PERMIT INFORMATION

A. INDICATE ALL APPLICABLE PERMI=HELD BY THE SITE. et
(] 1. NPDES PERMIT [ ] 2. SPCC PLAN ] 3. STATE PrRMIT(epacity): '
[C] & AIR PERMITS [ s. LocaL PERMIT [ ] 6. RCRA TRANSPORTER

(] 7. RCRA STORER [_] 8. RCRA TREATER [_]9. RCRA DISPOSER

] 10. OTHER (epecity): »
B. IN COMPLIANCE?
{11 ves a2 no (] 3. unkNOwWN

4. WITH RESPECT TO (list regulation name & number):

VIII. PAST REGULATORY ACTIONS
D A. NONE D B. YES (summarize delow) -

IX. INSPECTION ACTIVITY (pest or on-going)

(1 a. NONE . [ B. YES (complete 1teme 1,2,3, & 4 below)
2 DATE OF ‘Is. PERFORMED
1. TYPE OF ACTIVITY PAST ACTION 4. DESCRIPTION
(mo., day, & yr.) (BPA/ Suu)

X. REMEDIAL ACTIVITY (past or on-going)

{7) a. NONE [] 8. YES (completo itema 1, 2,3, & 4 below)
2.DATE OF 3. PERF‘ORMED
1. TYPE OF ACTIVITY PAST ACTION 4, DESCRIPTION
(mo., day, & yr1.) . (EPA/S“M)

NOTE: Based on the information in Sections III through X, fill out the Preliminary Assessment (Section II)
information on the first page of this form.

EPA Form T2070-2 (10-79) GE 4 OF &
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